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(57) Abstract 

Drugs containing as the active ingredient compounds represented by general formula (I) or physiologically acceptable salts thereof 
(I): wherein R 1 is dicarba-c/ay<?-dodecaboranyl which may be substituted with lower alkyl, lower alkenyl, carboxyl, or the like; R 2 is 
carboxyl, lower alkoxycarbonyl, or hydroxyl; and X is a single bond or a connecting group, e.g., -CO-Y 1 - [wherein Y 1 is oxygen or -N(R 3 )- 
(wherein R 3 is hydrogen or lower alkyl)]. 
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[a*. y\ y 2 , y\ y\ y 5 , y\ &vy 7 i±?n?ft&iLtzmmm?x 

*&mmm?. -n cr 4 ) - (a** R 4 &7mm?x&i&m7^*)i&%^T), 
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-CO-. -CH 2 -, Xfcfc-C (=CH 2 ) -£tj^U R\ R\ RUR 7 te* 
R 9 Ji{£$&r;u*;i/^£^u R 10 &g&g£WbT^T& e fc^Z';-;i/ 

- -Y il/ST & t>. R 2 # ft ;i/ ;Hx n 3- ft - & ^ u 

x#±iBoji*ssT*)*s: (i) <Dih&wxii^m¥mizt^£ti2>?o))&&m 

(2)R 1 ms t WLTJU^;vM, {&®.7;i>r-ji^ ft;^^;^ &tik7)]su*is 

SMS^-cfcSjS (i) (Dib&wxte£M¥®izm-m£n%*(D&*mmfr£L 

*-©'jft*> h*£:LT{fffl-f £d£:#T-#3o fi£oT. dog^ltii^v Kft 
ffl#J^:n;* hn>7*>^ffl#J^LT^fflT&!K Zblzms U^v^S ftfljUffifb. 
i»Sti£*£©&©mifc£j6&, #tefrftfc£^©te&;atf/xt±^l8fc*rffl 
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[5$*. Y\ Y\ Y\ Y\ YK Y\ AVY 7 &*ti*tim&{zmmM¥X. 
fcfc-N (R 3 ) - (5£* N R 3 li»?xiifii7;^;i/S|^t) Y 
■fcfcK**^ — N (R 4 ) — R 4 ttzK*JK?Xttffi»7;i,^a6*^r), 
-CO-, -CH 2 -, Xtt-C (=CH 2 ) -^U R 5 . R\ &UR 7 IZ? 
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^MLT^TfeiUc 7'J-;bS}:LTIi7xz;i/S^|L,<, 7^)1*)), 
UT, il7;i/Jp;H, ^D^>J|? N tHD^ri/;i/S x ffiSWi/D 

2- (N, N-S^^T^y) :nh*>>«&h*£3M:f£C:h#T'£&o T'J- 

2> * £ & ^©-SBX #ij £ £ T)]/ ggg ^ tlT ^ 

g&LT^T$ <fcl^ ;^{££g&tTV^Cl Lt^ 0 Y\ Y 2 , Y\ 

Y\ Y\ Y\ &t>*Y 7 (i-N (R 3 ) -^ti5«ffe^i:«L<, 
R 3 ^tii7;^Mi:LTIi, ±m£mfafilzmBJ}Ltz7)i*)m*&M 
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ZZbttftZ LU 0 R 5 , R\ St>*R 7 ^7^^;i/^±©S^S^^-rtl^{c{i, 

R\ R\ SrJ f R 7 {i7K^H : ?T-feS^^**^^UV>^ Y 8 #-N (R 4 ) - 
ttto£fcfc2 - (N, N-^^^;WT^ h^r^^l^ihtfT^^o 
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S'J©#£LWb-£H^LT, 5* (I) tS^tl^fb^CiJlM, (2) 
R'ffffi*:™***, fglS7;^r;bS, *;utf*>>;i,£ % ffi«77i/=i*$/* 
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T"$>!3> R'^iUlffl^^^^'-^Pv - Kt-"***^ >--f;i/^-?:fe !^ fro 

R 2 #fc KDJrv;i/S-e$>Sfb^(TI3^^r-A(C*?^TBE 1 0 0, 2 0 0, 

0 0T"^£*i3fl:^J ; J. Chem. Soc. Dalton Trans. , pp. 401-411, 1998; 
Zh. Obshch. Khim., 41, pp. 1516-20, 1971) ; &t>*X \) . R 1 * s 12-(4- 

t K d 5> ^ 3i - ;u )-i , 12- v * - * d ^ - K t= # -5 > - -i & »k fr 

oR 2 tft KD^rS/;i/ST*&*Yb^ (TIB**— AfCzfc^TB E 1 6 Off^ 
tiZfc&y!) ; J. Chem. Soc. Dalton Trans., pp. 401-411, 1998)&, ^ti^ti^: 
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a, b, c 



m-carborane 
^^COOH 




a, b, c 



COOH 
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COOH 



BR20 



H 

BR30 




p-carborane 

a) (COCI) 2 , DMF/ CH 2 CI 2 ; b) methyl 4-aminobenzoate, DMAP/ CH 2 CI 2 ; c) KOH/ H 2 0-THF 



TMS = CHO a IM S = \\ b = — a 

^COOCaHs ^-COOCaHs 



c w „ ^ ^-COOC 2 H 5 





H ' 

^ " BR110 

h! SS^&S 00 ^ NaH/THF ' b > K 2 C03/EtOH; c) cecaborane (1 4) / CH 3 CN-CbHb- 
d) KOH/ H 2 0-THF; e) (000)2, DMF (cat)/ CH 2 CI 2 ; f) methyl 4-aminobenzoatl/ pyridirS 
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R= H, BR350 

a) ethynyltrimehylsilane, (PPh 3 ) 2 PdCI 2 , Cul, iPrNH. THF; b) KgCOa/ EtOH; c) decaborane (14)/ CH 3 CN-C 6 H 6 ; 
d) KOH/ H 2 0-THF; e) (COQ)2, DMF (cat)/ CH 2 CI 2 ; f) methyl 4-aminobenzoate/ pyridine 




a) H 2 . Pd-C/ EtOH; c) ethyl p-iodobenzoate, Cs2C0 3 , Pd 2 (dba) 3 , BINAP/ toluene; c) KOH/ H 2 0-THF; 
d) 1)n-BuLi, CuCI/ DME, 2) 4-nitroiodobenzene/ pyridine; e) NaH, R-l/ DMF; f) ; g) NaH, CH 3 I/ DMF; 
h) 1)n-BuLi. CuCI/ DME. 2) 3-nitroiodobenzene/ pyridine 
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O-m thyl-BElOO 




a) 1) n-BuLi, CuCI/DME 2) p-iodoanisole/ pyridine, reflux b) BBr^ CH 2 CI 2 



O-methyl-BEl10 




COOCH3 



CHgOH 



O-methyl-BE120 

a) 1) n-BuLi/ benzene-Et 2 0 2) CICOOCH3 b) BBr3/CH 2 CI 2 c) UAIH4/THF 
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^-CH HO-/ > 
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0-methyl-BE121 

a) 1) n-BuLi/ Et 2 0 2) CH 3 COCI/THF b) BBra/ CH 2 CI 2 c) NaBH 4 , EtOH 



*|-CH 

OH 
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0,0 -dimethyl-BE260 BE260 
a) 1) n-BuLi, CuCI/DME 2) p-iodoani sole/ pyridine, reflux b) BBr3/CH 2 CI 2 
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e) CKSffKOH/H^obH Sffl S?7 ide = c > NaN a/ dimethy,formamide; d) toluene, heat; 
H,0 C H OH • ht^niSS r V 4 -a™n°ben 2 oate/ o-dichlorobenzene, heat; h) KOH/ 

H 2 0 C 2 H 5 OH, i) terephathalic acid monomethyl ester chloride/ o-dichlorobenzene, heat 
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a) thynyltrimehylsilane, (PPh 3 ) 2 PdCl2, Cul, iPrNH. THF; b) K2CO3/ CH 3 OH; c) decaborane (14)/ 
CH 3 CN-C 6 H 6 ; d) NaH, R-l (CH 3 I or n-CH 3 CH 2 CH 2 l)/ DMF; f) n-BuLi/THF; e) r^SCty dioxane-H 2 0; 
9) [(CeHgJaPCHal^r-, NaNHj/ THF;h) (C 2 H 5 ) 3 SiH/ CF 3 COOH-CH 2 CI 2 
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»Brf§ff nfttf^i nu^oL 0 ^ BBr3/ CH2C, 2 ; c > 1 > "" BuLi . / ben 2 ene-Et 2 0 
2)Br(CH^ n OTHP; d) p-TsOH H 2 0/ CH 3 OH; e) 1) n-BuLi, CuCI/DME 2) 3-iodoanisoll/ m/ririino- 
f) n-Bub, / benzene-E^O 2) CICOOCH 3 ; g) LiAlhy THF "ocioan.sole/ pyrid.ne, 
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H 




n =2,3 



a) n-BuLi, (C 6 H 5 COO)2/ benzene-Et 2 0; b) BBr^ CH 2 C1 2 ; c) 1) n-BuLi, / benzene-Et 2 0 
2)Br(CH2) n OTHP; d) p-TsOH H 2 0/ CH 3 OH; e) 1) n-BuLi, CuC|/DME 2) 3-iodoanisole/ pyridine 
f) n-BuLi, / benzene-Et 2 Q 2) CICOOCH 3 ; g) LiAlhV THF 
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BE360 



OCH 3 HO v 
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H 3 COHx) 




BE372 



a) (CH 3 ) 2 NCH 2 CH 2 CIHCI, K 2 C03/ DMF; b) 4-iodoanisole, (PPh3) 2 PdCI 2 , Cul, diisopropylamine/ THF; c) 
decaborane(14), acetonitrile/ benzene; d) BBr 3 , CH 2 CI 2 ; e) 3-iodoanisole, (PPh 3 ) 2 PdCI 2 , Cul, 
diisopropylamine/ THF 
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O-methyl-BE200 




a) 1 ) n-Bul_i/ DME 2) CuCi 3) 2-(1 1 -bromo-n-undecanyloxy)tetrahydro-2H-pyrane, pyridine; 

b) p-toluenesutfonic acid/CH 3 OH; c) Cr0 3 , 20% sulfuric acid/ acetone; d) BBra/Ch^C^; e) n-butylamine or 
A/-n-butyl-A/-methylamine, dicyclohexylcarbodiimide/ acetonitrile; f) decaborane{14), acetonitrile/ benzene 



cinp) ©Afflict t). ^ (i) ~zm$tizibe>m±. ^ikmmm^L-cmmm 
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m i 

\,2-i/ii)\s^->7nv- r*7 ? :fc#^>-l-#;i/#>K 100mg(0.531mmol)£$>* 
od^^> 1ml IzmMLs i&4b**W)V 101mg(0.795mmol) ^ jLZFMtl&k. ITy 
^f;WA7^ K (DMF) 1 vi§£flQ;L, giST* 3 B#HgflM$ Lfc&, 
iSi&s L fee «fc V 4-T ^ y SlfK^ 80. 3mg( 0. 531mmol )£ ^ pan* 

& > 2ml CS»U 0°CT 4-^^^;i/^^ y b 'j ^> 130mg(1..06mmol) £flD;U 7" 

^>T»ttaibfco j e©^r«ia%x.zKx mmmmy^m± v ^atk?^ 7jc N 

(58%) 0 

■H-NMR (CDC1 3 ) 5:1.50-3.50 (10H, m), 3.92 (3H, s), 4.35 (1H, br s), 7.55 
(2H, d, J = 8.8 Hz), 7.71 (1H, br s), 8.06 (2H, d, J = 8.8 Hz). 

4-[(i,2-^MA*-^py- Kr*#5 >-i-> r ;i/)*;w^>f ;i/]$ifi^ 

73mg(0.227mmol)£^- h 7 b h'P77 > (THF) 1ml £$g£PU lNzkKfb 
* U ^A0.91ml*iP^.^?aT16I^Hflfc#Ufco2NJeK*SD^.TSli&*#±L^ 

tM: ^7PD^;i/Ay^^y-;i/=2o/i) iaotisi, brio (60%) o 

BRIO : 38femK.fi (Sf|xfVy^DD^» 
: 249-251°C 

'H-NMR (CDCI3) d:1.00-3.30 (10H, br m), 4.36 (1H, br s), 7.59 (2H, d, J = 
8.8 Hz), 7.75 (1H, br s), 8.12 (2H, d, J = 8.8 Hz) 

7C^7>*t(C 10 H 1v B 10 N0 3 ) t\mM C, 39.08; H, 5.57; N, 4.56. H$Hit C, 39.13; H, 
5.58; N, 4.44. 
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h*7 r *^^>-l-*;i/^>^t >N BRIO fc^ojij 
ig^tc«fcoTBR20 ^MLfco 
B R20 : D p * ? » 

it£ : 271-273°C ; 'H-NMR (DMSO-dJ 6 :1. 30-3.20 (10H, br ■), 4.30 (1H, br s), 
7.69 (2H, d, J = 8.8 Hz), 7.89 (2H, d, J = 8.8 Hz), 9.74 (1H, s), 12.87 (1H, 
br s). 

HRMS(C 10 H 17 B 10 N0 3 ) ff-JIffi 307.2246, gffljjg 307.2235. 

i,i2-^'*;i/M--^ov- Y^ji^y-i-b^ymfr^, brio tmrnvmrn. 

^t«totBR30^Lfco 

B R30 : *K&*H*S (Bm^)ls/^*y» ; m & : > 3 oo°C ; 'H-NMR (DMSO-dJ 
6 :1. 40-3. 20 (10H, br ■), 3.94 (1H, br s), 7.61 (2H, d, J = 8.8 Hz), 7.86 
(2H, d, J = 8.8 Hz), 9.36 (1H, s), 12.80 (1H, br s). 

7£^^(c io h 17 b 10 no 3 ) nmm c, 39.08; h, 5.57; n, 4.56. mmm c, 39.30,- h, 

5.54; N, 4.35. 

M2 

ji^-ji h V*?>w>^> 5.0g(50.9mrol)£&«^x^;i,x-^;i, 50ml tj§ 
«¥U 1.6MOn-7f;MJf^AA^>Sl 35.0ml(56.0mmol)^^;nf > 
mm%T, 0°CT»?rFU l»Tl«MH8i#Ljfco DMF3.72g(50.9mmol)£^;r: 
^;^x-^;i/20ml fc*#U 5°C^TT 30»ffl*ltT»TLfc», ^fflT2Rffl 
»#Lfco 2N£K£fln£TKJi&£ff4tU v^^-^l/T-Jl&tB Lfco ^Of 

^AT'&^Lfco Mg(40-45°C/15mmHg)t c toTMML, 3- ( h V 
7D^;i/7;i/TtH^fc (28%) 0 
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'H-NMR (CDCI3) (5:0.27 (9H, s), 9.17 (1H, s). 

7kmit± h U £A 556mg(13.9mmol)£TFH7ml Izil^U >3H3§TF. 

)V 3.12g(13.9mmol)£TH F7ml Cjgfl? UTviT Lfco 

SjSi^Ifit 30 ftf^mftLtzms 3- ( h y ^ ^-;ui> y rn vxjiTjirt 

K£THF7ml (3jS/S¥LT 0°CT?j§T Lfco l£t 1.5B$P B ^»Lfe^ SJfcfftfc 

mttilfc : ^^l7->-^^^r-y->/M^^;i/=50/l) tJ;oTilU ^ 
5- h ^ f 'J ;p-(E)-2-^>t >-4->f / x- h if fc (65%) Q 

'H-NMR (CDCI3) (5:0.21 (9H, s), 1.29 (3H, t, J = 7.2 Hz), 4.21 (2H, q, J = 
7.2 Hz), 6.24 (1H, d, J = 15.9 Hz), 6.74 (1H, d, J = 15.9 Hz). 

Ji^;u 5-h'J^f;^>>J;HE)-2-^>r>-Wyx-h 800mg(4.07mmol) 
■frzcZj — ;u 10ml tigflfU j^K^U £A 563ng(4.07Bnol)£in;U SJSf lfif 

^77-^a*7A;7D7h^77^-!: c toTiSU J^l/ (E)-2-^> 
^>-4-^y^- h^fffe (79%) 0 

'H-NMR (CDCI3) d:1.30 (3H, t, J = 7.1 Hz), 3.34 (1H, dd, J = 0.7, 2.4 Hz), 
4.23 (2H, q, J = 7.1 Hz), 6.32 (1H, dd, J = 0.7, 15.9 Hz), 6.72 (1H, dd, J 
= 2.4, 15.9 Hz). 

(E)-2-^>r>-4-'f;x-F 360mg(2. 90mmol )& £ ZF^t) > 
(14)532mg(4.35mmol)£yg-£-U h- h U;U 1.5ml :fc «fc tf"* > > 15ml cK 
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a*7^D7^77^- (i§mfS:^*"9->/»K3i^;i/=10/l) CioTi 
SSiU 3- (l,2-^A^-^pv'-Fr*t^>-Hjl/) -(E)-7? 'J J^m^ 
J^mtz (64%) 0 

ifc^ : 68-6 9°C 

'H-NMR (CDC1 3 ) 5:1.30 (3H, t, J = 7.1 Hz), 1.50-3.40 (10H, br m), 3.69 (1H, 
br s), 4.22 (2H, q, J = 7.1 Hz), 6.20 (1H, d, J = 15.4 Hz), 6.84 (1H, d, J 
= 15.4 Hz) 

7um^(C 7 H 18 B 10 0 2 )|t^fg C, 34.70; H, 7.49. gftHg C, 34.41; H, 7.66. 

3- (l,2-s;#;i/;\--^ p>;- K^*"^ >-l— f ;i) -(E)-7 ? V ;\,m=c-3-)i 
220mg(0.908mmol)£THF5ml fcigflIU INfrWtitiJ U £A 1.82ml £flQx.T> 

=10/l)t < fcoTMi^Ls3-(l,2-^*;i//'N"-^DV*-K5 :r *^^>-l— f ; 1/ ) - ( E ) - 
7-D^y>i^fe (74%) 0 

'H-NMR (DMSO-dJ 5:1.40-3.20 (10H, br m), 5.47 (1H, br s), 6.22 (1H, d, J 
= 15.4 Hz), 6.92 (1H, d, 15.4 Hz), 13.00 (1H, br). 

±IBT-f#^nfe7°D^y >^t^tJ60mg(0.28inmol)£S^nnp<#> 1ml £jg 
8?U ^b^-^r^U;i/53.3mg(0.42mmol)^i:lFM^^ bTDMFl ^££n;L£ 0 
£MT-lBSia«#LfcgL M«^MIiLfco M*K'Jy> lml tiil, 4- 
7 4G.Gwg{0.30tomol)%to?Ltzo 1ST' 18 B^if # UfcgL 
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^r-9->/^^^^=5/l) laotil^U 4- [2-(l,2-y*;i//^-^D^-Kf 

^*'7>-i->r;i/)-(E)-ji^^;i/^;u^^-f- a h*]$If^f;^f#t (44%)o 

'H-NMR (CDC1 3 ) (5:1.50-3.50 (10H, m), 3.72 (1H, br s), 3.91 (3H, s), 6.37 
(1H, d, J = 15.0 Hz), 6.96 (1H, d, J = 15.0 Hz), 7.40 (1H, br s), 7.64 (2H, 
d, J = 8.8 Hz), 8.04 (2H, d, J = 8.8 Hz) 
HRMS(C 13 H 2I B 10 N0 3 ) It^ffi 347.2524, fifth! 347.2534. 

±fST-f# *> tltz&mm&L* f-Mt&fa 36mg( 0. 104mmol ) £ T H F 1ml lz U 
1 N TkiHb A'J^AO. 468ml £ in x. , iSt 36 Bf b 0 2 N Jg^ £ in X. T S 

(^tB?S : ^DP^;i/A/^^y-;U=50/l->5/l) CioTiiU 4- 
[2-(l,2-y*;i/A*-^DV*- K7 r *3j?^>-1-' f ;i/)-(E)-^^-;i/7b;i/^^l7-5: 
M£JH§& (BR110) *mtz (39%) 0 

: >300°C ; 'H-NMR (CDC1 3 ) 5:1.40-3.20 (10H, brm), 5.50 (1H, br s), 6.67 
(1H, d, J = 15.1 Hz), 6.98 (1H, d, J = 15.1 Hz), 7.73 (2H, d, J = 8.8 Hz), 
7.92 (2H, d, J = 8.8 Hz), 10.62 (1H, s), 12.75 (1H, br) 
HRMS(C 12 H ]9 B I0 N0 3 ) gt^it 333.2368, Hifljfit 333.2367. 

W3 

5.51g(53.9mmol)i5ckt>*T : 7b^^ >( 14)2.64g(21 .6mEol) £ 
*E-&U T-t b- h *))]/ 5.5ml :fe<fc£>*^>-t?> 55ml «K 7)13 >#BmTT 4 

sssaibfeo M^iliis ^>>;*^;i/7t>^A^D h^7-f- 

^jj^^yzmtz (74%)o 
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: 66-67°C 

'H-NMR (CDCI3) (5:1.50-3.50 (10H, br m), 3.97 (1H, br s), 7.33 (2H, m), 7.39 
(1H, m), 7.49 (2H, m). 

1-7i^H,2-^*^-^dv- Y 7 950mg(4.31mmol)^^ix 
=r)]/ 15ml tC&flPU T^zj >^HM~r\ 1.54M©n-^;i/U^^A 
> &ft 2 . 8ml ( 4 . 31mmo 1 ) £ 0°C X' m T L fc oMJtSJft * 1ST 3 ISim # L 
fe^-78°C^^aJL^3'Xb^^;i/ 673iDg(4.74minol)©THF3ml JgjftfciSTU 

^ am Ltco *<D%mm&7k^ -&m*.<Dm-e&c&L. mmi-hWA 

(94%) 0 
Ife^ : 102-103°C 

•H-NMR (CDC1 3 ) (5:1.50-3.50 (10H, br m), 1.69 (3H, s), 7.39 (2H, m), 7.45 
(1H, ■), 7.65 (2H, m) 

hems(c 9 h 18 b 10 ) mnm 234.2412, mmm 234.2422. 

mmWL#£Vmmm<Dm&mi5:85 3 v/v)17.5ml l-^;i/-2-7x~;b 
-1,2-^I/A'-^dv - Y^ti^^y 900mg(3.84mml)c7)^^DD^^> 17.5ml 

/»^^;i/=30/l) (aotllU 4-(2-*7 c ;b-l,2-S>*;wt-*p\/- 
*^^>-l-> f;i/)- h P^>f>(a) (34%)£<fcV 3-(2-^;i/-l,2-^£;i/M- 
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^dv- Ff*^7>-H;i/)- hD^>f>(b) (57%) &mtzo 

(a)ife/'jXA B B H (mm^jvy^v-y) 

: 105-106°C 

'H-NMR (CDCI3) 6 :1. 50-3.50 (10H, br m), 1.73 (3H, s), 7.87 (2H, d, J = 9.0 

Hz), 8.26 (2H, d, J = 9.0 Hz) 

HRMS(C 9 H 17 B 10 N0 2 ) §HHI 279.2262, ^ftjfil 279.2264. 

: 126-127°C 

'H-NMR (CDC1 3 ) (5:1.50-3.50 (10H, br m), 1.74 (3H, s), 7.64 (1H, t, J = 8.1 
Hz), 8.01 (1H, ddd, J = 1.1, 2.0, 8.1 Hz), 8.34 (1H, ddd, J = 1.1, 2.0, 8.1 
Hz), 8.53 (1H, t, J = 2.0 Hz) 
HRMS(C 9 H 17 B 10 N0 2 ) t\n\U 279.2262, Hftjfig 279.2243. 

349mg(1.25mmol)£^y-;i, 25ml (z^gU ^MJE©tKH#H^T. 10%Pd 
/C87mg feffl^tlfi-C 1 B^TkltlbLfco M*££«J Lfcf£, 8%$SlilU 

4-(2-^ ^;i/-i,2-^7j;i/^^- ^ d v*- K ^ * ^ >-w ;H7r 'J >£f#£ 

(95%) 0 

'H-NMR (CDC1 3 ) 5:1.40-3.50 (10H, br m), 1.68 (3H, s), 4.01 (2H, br), 6.62 
(2H, d, J = 8.6 Hz), 7.39 (2H, d, J = 8.6 Hz). 

±!BT-f# e>tifc^-U 100ng(0.401mnol)£e'JS>> 2.5ml £?SJS U 

^fb^l/^^^i^^ey 119mg(0.599mmol)£ 0°CT-»nXs ^?^T-3 

I^Hflft^Lfeo 2NffiK£an;tTS/&£f?±U WK^^l/T-JiajLfco ^©W$l 

- (m&WL : y^PD^ >/^^-9->=3/2->2/l) tiotliU 4-[4-(2- 
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mmm^^j^mtz (%%)<> 

'H-NMR (CDCI3) (5:1.50-3.50 (10H, br m), 1.71 (3H, s), 3.97 (3H, s), 7.66 
(2H, d, J = 9.2 Hz), 7.70 (2H, d, J = 9.2 Hz), 7.91 (1H, br s), 7.93 (2H, 
d, J = 8.6 Hz), 8.18 (2H, d, J = 8.6 Hz). 

±IBT-?#?>ftfc$Ji#^?-;Mb-£^ 140mg(0.34mmol)£ T H F2ml izmML. 
lNTfc&fbfc U t>k 0.68ml Zmz-s MUX 14 mmmW bfeo 2NJSK*in^.TS 

V'y-y 4 — (iSffiig: ^□n*;bA/^y-;i/=5/l) taotllU 4-[4-(2- 
(BR201) £f#fc (98%) 0 
: >300°C 

'H-NMR (DMS0-d 6 ) 5:1.40-3.20 (10H, br m), 1.74 (3H, s), 7.71 (2H, d, J = 
8.8 Hz), 7.91 (2H, d, J = 8.8 Hz), 8.04 (2H, d, J = 8.6 Hz), 8.08 (2H, d, 
J = 8.6 Hz), 10.66 (1H, s), 13.32 (1H, br) 

7tfH##r(C 17 H 23 B 10 N0 3 ) amm C, 51.37; H, 5.83; N, 3.52. MMiM C, 51.13; H, 
5.68; N, 3.37. 

±BB©#?££fflv\ 3-(2-^^;1/-1,2-> ? *;v^n'-^d v - Kt 5 *^^ >-W 
;i/)- bD^>-tr>£ 4-[3-(2-^^;i/-l,2-^*;i/^"-^D v- Ht : ^^^>-1- 
>f;p)7ir;bA;i/;^>f;b]$ ( if8l (BR251) £g&Lfc«> 

lfej& : 284-286°C 

'H-NMR (DMS0-d 6 ) 5:1.40-3.20 (10H, br m), 1.77 (3H, s), 7.45 (1H, br d, J 
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= 8.2 Hz), 7.49 (1H, t, J = 8.2 Hz), 8.05 (1H, br d, J = 8.2 Hz), 8.06 (2H, 
d, J = 8.6 Hz), 8.09 (2H, d, J = 8.6 Hz), 8.25 (1H, br s), 10.61 (1H, s), 
13.30 (1H, br) 

HRMS(C 17 H 23 B 10 N0 3 ) ItlMI 397.2681, H$JfI 397.2683 

7L^^tff(C 17 H 2 3B, 0 N0 3 /0.2 H 2 0) atM C, 50.91; H, 5.88; N, 3.49. ^ftljfig C, 
50.71; H, 5.97; N, 3.36. 

4-7*P tglf 1.5g(6.55mmolh h U ;^>7 > 

965mg(9.82mmolh y>fV7Dt;i/7^> 1.39g( 13.7mmolh 3 ^-fbffl (I) 
25mg(0.131mmolK is &Tfi&<t ( F ij7i^^7-f >) f^Vtjl* (II) 
184mg(0.262minol)£vg^U ^IT H FlOml ifcTVbzf >fiITv 45°CT* 4 B$F^ 

u 4-[( h *) ^^-)vty v ji)^-)imBmm^j^ntz(i3%)o 

'H-NMR (CDC1 3 ) d:0.26 (9H, s), 1.39 (3H, t, J = 7.2 Hz), 4.37 (2H, q, J = 
7.2 Hz), 7.51 (2H, d, J = 8.6 Hz), 7.97 (2H, d, J = 8.6 Hz). 

4-[( h U U;i/)^^-;U]^m#^^^;^ 1.15g(4.67mmol)£ T H F 

10ml fc$g#U 1M7 Wbx h^yT-HTy^-tPA/THFmm 5.14ml £ 0 °C 

aiaibfco zvmmm&'&t&Tk'cm&L, »h'j-7A-c«i^ ^b 

x^;i/=20/l) tCfcoTttSSiU 4-:^^;^m§fc^;i/£f#7c (40%) o 

'H-NMR (CDC1 3 ) 6:1.40 (3H, t, J = 7.1 Hz), 3.23 (1H, s), 4.38 (2H, q, J = 
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7.1 Hz), 7.55 (2H, d, J = 8.2 Hz), 8.00 (2H, d, J = 8.2 Hz). 

4-xfr;^Ii||ij;b 320mg(1.84mmol) i$ «t ? £ ** 5 >(14) 
337mg(2.76mmol)£$g£-U 7Hr r - h U;Hml & £ > -tf > 15ml 

vv^y j -mitim:^*v>/wmx-?-)i=i5/i)iz£^xmmLs4-(i,2- 

^;1/m*-^dv- K^tf^-w^^m^i^TSn^fffc (7l%) 0 
: 111-112°C 

'H-NMR (CDC1 3 ) (5:1.39 (3H, t, J = 7.1 Hz), 1.50-3.50 (10H, br m), 4.01 (1H, 
br s), 4.39 (2H, q, J = 7.1 Hz), 7.54 (2H, d, J = 8.8 Hz), 8.00 (2H, d, J 
= 8.8 Hz) 

hrms(c m h 20 b io o 2 ) nmm 292.2466, mmm 292.2487. 

4-(l,2- y*;i,^-^nv' - F r * # 7 > -1- ^ JV )^ Jt#g :n ^ Jl 
374mg(1.28mmol)£THF5ml lz®ML, 1NzRM:£ U r> A 3.84ml £j&p;U gjg 

^ofcM&£^*^>T#fc#LTs 4-(l,2-^*;W\"-7DV*- K 5***7 >-l- 

'H-NMR (DMS0-d 6 ) (5:1.40-3.20 (10H, br m), 5.88 (1H, br s), 7.72 (2H, d, J 
= 8.5 Hz), 7.94 (2H, d, 8.5 Hz), 13.29 (1H, br). 

±H2-e^e>ftfc£JlM{b£'$J 140mg(0.53mmol)£x^PDp<^> 1.5ml t«g 
&{t**VV)),202ag(1.59MiDl)js£VMM£ LTDMF1 mZtiaZtzo M 
Mrc immat#L1z& SM^ilLfeo Sl*t'jy>1.5ill:S»u 4- 
7^ 84.0mg(0.556mmol)^^nx.feo 1ST* 15 B^jf^Lfc^L 
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^-V->/mm^^-^=3/\) i:J;oTlMU 4-{[4-(l,2-^*;WN*-^py- K5F-" 
*^7>-W;i/)7m;i/]^;i/^-9-* r*}£,m#®L*?-;i>£f#fc(48%)o 
'H-NMR (CDCI3) (5:1.50-3.50 (10H, m), 3.92 (3H, s), 4.02 (1H, br s), 7.62 
(2H, d, J = 8.4 Hz), 7.72 (2H, d, J = 8.8 Hz), 7.84 (2H, d, J = 8.4 Hz), 7.89 
UH, br s), 8.07 (2H, d, J = 8.8 Hz). 

±!3Tf#?>ft£$m#i£^>Mb£-^ 94mg(0.236mmol)£THF3ml tcigg?U 
lNjdc&ffc* 1.18ml Itm*.. 40°CT* 16B#PM#Lfeo 2NJg^*Jp^.TS 

^ 7 ^ - (mmWL : tuu -frtoix/ * *? y -;b=5/i) £ iotiiu 
4-{[4-(l,2-y*;vM-^n7- Fr*3j?7 >-l— r;i/)7 zc=.)\,\tt 

vmumm. (BR300) %mtz (4i%) 0 

: >300°C 

'H-NMR (DMS0-d 6 ) 5:1.40-3.20 (10H, br m), 5.92 (1H, br s), 7.76 (2H, d, J 
= 8.8 Hz), 7.88 (2H, d, J = 8.8 Hz), 7.94 (2H, d, J = 8.8 Hz), 7.95 (2H, d, 
J = 8.8 Hz), 10.61 (1H, s), 12.80 (1H, br) 

7c£#«f(C ie H 21 B I0 N0 3 ) $tnm C50.12; H,5.52; N,3.65. H 34 fig C50.18; 
H,5.80; N.3.41. 

3-7Dt$If8xf;i/ 1.0g(4.37mmolK m ^ - jv h ij * 3- )i ^ ^ > 
644mg(6.56mmolK y^V/DW7^> 929mg(9.20mmolK B^itm (I) 
16.6mg(0.0872mmol) N * cfc t^Jfi-fb tT X ( h U !7 :n ^ >);^^£A(il) 
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123mg(0.175mmol)£?g-£-U $£*iT H F8ml ^TJlzi >#HfU^ 45°CT- 5 mm 

TUfMU 3-[( h U^^;b^U;u)i^-;u]^S#^^;i,^f#fe(90%) o 
'H-NMR (CDC1 3 ) 6:0.26 (9H, s), 1.40 (3H, t, J = 7.1 Hz), 4.38 (2H, q, J = 
7.1 Hz), 7.38 (1H, dd, J = 7.3, 8.3 Hz), 7.63 (1H, d, J = 7.3 Hz), 7.98 (1H, 
d, J = 8.3 Hz), 8.13 (1H, s). 

3-[( h U *3-)li/i)Jl)jL3--)i]%^m^Jl 1.04g(4.22mmol)c7)i^y- 
JllOmimmiZ^ U^A 583mg(4.22mmol)^inx., i^2HF»bfc 0 

3 -^-^Mmm^ji^mtz(%%) 0 

m& : 36-37°C 

'H-NMR (CDC1 3 ) 5:1.40 (3H, t, J = 7.1 Hz), 3.12 (1H, s), 4.34 (2H, q, J = 
7.1 Hz), 7.41 (1H, t, J = 7.8 Hz), 7.66 (1H, dt, J = 7.8, 1.5 Hz), 8.03 (1H, 
dt, J = 7.8, 1.5 Hz), 8.17 (1H, t, J = 1.5 Hz). 

miZ, 3-^-)] / %&^mx.3-)l*7 : J3-f^>(14)tfcfo£*£-Z, 3-(l,2-^£;U 
68%T*&o£ 0 

IfejS : 168-169°C 
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'H-NMR (CDC1,) (5:1.41 (3H, t, J = 7.7 Hz), 1.50-3.50 (10H, m), 4.04 (1H, 
br s), 4.40 (2H, q, J = 7. 1 Hz), 7.43 (1H, t, J = 7.7 Hz), 7.70 (1H, ddd, 
J = 1.1, 2.2, 7.7 Hz), 8.07 (1H, dt, J = 7.7, 1.1 Hz), 8.10 (1H, t. J = 1.7 
Hz) 

HRMS(C n H zo B 10 0 2 ) aiWiM 292.2466, fgMffi 292.2474. 

BR300 tmm&mmjjfeiz^iT, 3-(i,2-^*;i/a-^pv - Y^*>^y 

-1— < KmM.mW.^frlPh, 4-{[3-(l,2-^£;i/A-^D v- K^£*"^>-1- 

)\,)7 ^=.)\,]t>)v^*v^ Ym&mm (BR350) %mmistz 0 

m& : 236-239°C 

'H-NMR (DMS0-d 6 ) 5:1.40-3.20 (10H, br m), 5.89 (1H, br s), 7.60 (1H, t, J 
= 8.0 Hz), 7.82 (1H, br d, J = 8.0 Hz), 7.86 (2H, d, J = 8.8 Hz), 7.95 (2H, 
d, J = 8.8 Hz), 8.04 (1H, br d, J = 8.0 Hz), 8.05 (1H, br s), 10.61 (1H, s), 
12.89 (1H, br) 

HRMS(C 16 H 21 B IO N0 3 ) stiff* 383.2524 H$Mfi 383.2542 

7C^^*f(C 16 H 21 B 10 N0 3 /0.5 H 2 0) gtUfi C48.97; H,5.65; N3.57. mMiM C48.99; 
H,5.83; N,3.49. 

00 5 

1,2-:>>#;W\--^D V- K5F r *^-7> 4.0g(27.7mmol)©DME 100ml m&lz s 
7;i/3>iIIT 0°CT' 1.54M n - 7?-)l U ^ ^ A/^^-tf- 
37.8ml(58.2mmol) £«§T L tz * M&m*&UT~ 30 frmmift U N i&itm 
7.13g(72.0nmol)£-]gt;:^nU £ £ Iz^WlT* 2 B#F^Jt# L£ Q f •) V 

> 16.7ml(208minol)&»]U4-^ > K— h D^>-fc?> 8.28g(33.3mmol)£ — jgt 
%&1}U LTs 100-CT 22B#^»P^Lfeo #2»s ^^^;U^-^;i/T*#^ U g?H 

12B£ligjf#U ^?§tJ£-te^ hT"3tS«JLfc 0 2NJ&SI, zk. ^tK© 
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^77^ - (JSitiiS: n-^drit>/^^^^-;i/=7/l) TlSi^LT, 4-0,2- 
^j^-^DV - K^£*-^>-W;u)- h D^>-fe? >£f#fc (75%) 0 

: 170-172°C 

'H-NMR (CDC1 3 ) 6 1.50-3.50 (10H, br m), 4.02 (1H, br s), 7.67 (2H, d, J = 
9.2 Hz), 8.21 (2H, d, J = 9.2 Hz) 

4-(l,2- i? ii )\s ;^ - ? v v - K 9 ti ^ > -1- J jv ) - h o ^ > -fe* > 
5.45g(20.5mmol)©ai^y-;i/ 220mng$£, *mj±©7kJPI#BmT> 10%Pd/ 

4-0,2-^£;wn*-^dv- Fx r *^^>-1— r;i/)r- y >£f# fc(85%) 0 
•H-NMR (CDC1 3 ) (5 1.50-3.50 (10H, br m), 3.83 (3H, br), 6.56 (2H, d, J = 9.2 
Hz), 7.27 (2H, d, J = 9.2 Hz) 

7kmih±h^)^A 40.8mgO.02mmol)£DMFlml fcSSSU 4-0,2-^£;i/M 
_/7 DV *_ Yv'ii^^y-l-^ )l)T- y 200mg(0.850mmol)£DMF3inl £$g 

217Bg(1.28«mol)*ap^, $ £ Id^Sf 1.5 R^jft^Lfco 2Ni£i?£;!jnx.T>5jfo 

aifibfco ^'j*7>77'^a*7A^D7h^77^- (^tBM : ^^-y-> 
#5>-w;i/)T-y>£f§fc (82%) 0 

'H-NMR (CDC1 3 ) 5 0.74 (3H, t, J = 7.3 Hz), 1.41 (2H, a), 1.50-3.50 (10H, 
br m), 1.73 (2H, m), 3.90 (2H, br), 6.60 (2H, d, J = 8.8 Hz), 7.36 (2H, d, 
J = 8.8 Hz) 
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4-(2-7°d \Z)],-l,Z-iS tui/t- 9nV- h'f*#7 >-W JV)T~ >J > 
175mg(0.631mmolK 4-3 - KSItixfjl/ 192mg(0.695mmol K J^i£-feS"7A 
288mg(0.884mmolk h 'J X ( V ^ > ^ U ? > T -tz h > ) v/^^<7A(0) 
11.6mg(0.0127mmolk 2,2'-^^ (^71-^7^;) -1, 1' - t*^ 7 
19.6mg(0.0315mmol)£yl£i U ^ih^x>4> s 100~110 o CT 27 Lfco 

a*7A^D7F^77^f- (ig£B$i : ^^DD^^>/^drtf->=l/l) Tiffin 
LT>4-[4-(2-7*PfcVl/-l,2-^;b;WN--^ n V - K^TJ**^ >-l— i )l)7 xx;b 

yJ^M^^^cD^Hfef+^^fffe (53%) 0 
'H-NMR (CDC1 3 ) 6 0.77 (3H, t, J = 7.3 Hz), 1.39 (3H, t, J = 7.1 Hz), 1.44 
(2H, m), 1.50-3.50 (10H, br m), 1.76 (2H, m), 4.36 (2H, q, J = 7. 1 Hz), 6.15 
(1H, s), 7.09 (2H, d, J = 8.8 Hz), 7.10 (2H, d, J = 8.8 Hz), 7.52 (2H, d, 
J = 8.8 Hz), 7.98 (2H, d, J = 8.8 Hz) 

4-[4-(2-t*d tr;i/-l,2-^*;i//^-^ny - ^##-7 r 
5. J ] ^mmWi^ 9- J\y 130mg( 0 . 305mmo 1 ) £ tK 1 . 5ml - V * > 5ml I;: mm LIS 

wast im\ %Mz.ti%i, sjfcss* ioo'ct- 15 mmu^Ltzo fij&*ft**±fc:&^ 

fc^ aiSSLfco ^'J*W77r>i*7^D?h^77>f - (SSfflift : ^ 
*^>/g^3i^;i/=2/l->l/l) T'MS^LTs 4-[4-(2-rDbf;i/-l,2-^*;i//^- 

SuS : 216-217°C 

'H-NMR (DMSO-de) S 0.71 (3H, t, J = 7.3 Hz), 1.36 (2H, m), 1.50-3.20 (10H, 
brm), 1.80 (2H, m), 7.17 (2H, d, J = 8.8 Hz), 7.19 (2H, d, J = 8.8 Hz), 7.55 
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(2H, d, J = 8.8 Hz), 7.84 (2H, d, J = 8.8 Hz), 9.06 (1H, s), 12.43 (1H, s) 
jtmfrtit (C I8 H 27 B 10 N0 2 ) C, 54.39; H, 6.85; N, 3.52. Hffljfig C, 54.09; 

H, 6.64; N, 3.45. 

ii^tzioT, U-i/A^/i-^DV - K^*;**^ > 2.0g(13.9mmolK 1.54M 
n-^;uU5 L »>A/^^1t>^ 19.0ml(29.3miQolK ^-fb^ 3.58g(36.2mmol), 
£U:x> 8.39ml(104nunol), Sl>" 3-3- h D^>-tf > 4.15g(16.7mmol)fr £> 
3-(1,2-^*;1/a-^dv - Ff*^7>-H^)-hD^>f>^tfe 0 ^ 

7J*^>-1— T;i/)- h D^>-fe?> (34%) 3-(l,2-^*Jl/A-^Dy-Fr 
*^^>-W;i/)T^U > (9%) Zmtzo 

: 142-143°C 

'H-NMR (CDC1 3 ) (5 1.50-3.50 (10H, br m), 4.03 (1H, br s), 7.58 (1H, t, J = 
8.2 Hz), 7.86 (1H, ddd, J = 1.2, 1.8, 8.2 Hz), 8.28 (1H, ddd, J = 1.2, 1.8, 
8.2 Hz), 8.34 (1H, t, J = 1.8 Hz) 

4-( i, 2- v ± ;w s - * p v* - h =r * # =7 > - w ;i/ ) t =. u > t mm(Dmmi5& 

TiLfZo ^'J*^7A^DYh^77^-tiiL^ 3-(l,2-^7j;i//N*-/7 
PV- h'7±itf7>-l-j )l)7-V>%mtz (76%)o 

'H-NMR (CDC1 3 ) (5 1.40-3.50 (10H, brm), 3.85 (2H, br), 3.93 (1H, br s), 6.67 
(1H, m), 6.78-6.81 (2H, m), 7.07 (1H, t, J = 8.2 Hz) 

zcDib&VoZ 4-(2-7*d t:;i/-l,2-^7j;i/7N'-/7D v"- Kt^*^ >-W ;i/) 
T^U>i:^©Milg7a^CckoT^ 3-(2-rn tr;i/-l,2-^'*;U7\--^Dy- K 
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y =7 y i -( mtam : v- >/mm^-^)v=5/i ) xmm u x % 3-( 2- r o t , 2- 

^jl/M-^DV - Kr*^7>-1-' r;i/)7 , -V (92%) 0 
'H-NMR (CDCI3) (5 0.74 (3H, t, J = 7.3 Hz), 1.43 (2H, m), 1.50-3.50 (10H, 
br m), 1.76 (2H, m), 3.80 (2H, br), 6.74 (1H, br d, J = 8.0 Hz), 6.91 (1H, 
br s), 6.98 (1H, br d, J = 8.0 Hz), 7.13 (1H, t, J = 8.0 Hz) 

4-[4-(2-7d ¥)V-\,2-i/i3)l^->7 v v - Kt^^ >-W jv)y x.=z)VT 
^y]$JlfSx^i:PtoS!lig^{:iot x 3-{2-7*D^i/-i > 2-j;A;wt- 
/7 D ^_ Yr-h-X^Zs-l-j )],)T— U 4-[3-(2-7DK;i/-l,2-^*;w^- 
^dv - Fr^^7>-H;H7x-;i/7^]$Ifixf;i/^bt 0 i/ y 

>=l/l)T3BISaLTx4-[3-(2-rD t;b-l,2-^*;W^-^D V*- h*^*^7>-l- 

;i/)7x^l/7^]$If (89%) 0 
'H-NMR (CDC1 3 ) 6 0.78 (3H, t, J = 7.3 Hz), 1.39 (3H, t, J = 7.1 Hz), 1.45 
(2H, m), 1.50-3.50 (10H, br m), 1.79 (2H, m), 4.36 (2H, q, J = 7.1 Hz), 6.09 
(1H, s), 7.00 (2H, d, J = 8.9 Hz), 7.23 (1H, m), 7.26 (1H, m), 7.32 (1H, t, 
J = 7.9 Hz), 7.39 (1H, br s), 7.97 (2H, d, J = 8.9 Hz) 

^;b)7x^7^ ;mmwmtmm(Dm&i5mz£-?xi]\i7kfrmLtzo *>y* 

-»1/1) XWWILX, 4-[3-(2-7*p Kjl/-l,2-i;*;i//^-^ d ; ;- Kr*^7>-1- 
>fjl/)7i-;i/7^]$If8 (BR453) (80%) o 

ibj^ : 229-230°C 

"H-NMR (DMSO-dJ 6 0.72 (3H, t, J = 7.3 Hz), 1.38 (2H, m), 1.50-3.20 (10H, 
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br m), 1.84 (2H, m), 7.08 (2H, d, J = 8.8 Hz), 7.22 (1H, br d, J = 7.1 Hz), 
7.34-7.41 (3H, m), 7.83 (2H, d, J = 8.8 Hz), 8.94 (1H, s), 12.38 (1H, s) 
jxMftfa (C 18 H 27 B, 0 N0 2 ) stint C, 54.39; H, 6.85; N, 3.52. ^Sijfit C, 54.17; 
H, 6.78; N, 3.25. 

#'J6 

349mg(1.25mmol)^^^y-;i/25ml fc$gff?U *Mffi©7j<fil#Bfn^ 10%Pd 
/ /C87mg Sffll^liS-C mP^TKII'fbbfcottl^SttSOLfc^xtt^SjftfeU 
4-(2-^^^-l,2-^*;i/M--^7 D v - F^* #7 >-W ;i/)T- u >%mtz 
(95%)o 

•H-NMR (CDC1 3 ) (5:1.40-3.50 (10H, br m), 1.68 (3H, s), 4.01 (2H, br), 6.62 

L 

(2H, d, J = 8.6 Hz), 7.39 (2H, d, J = 8.6 Hz). 

4-(2-p< <f- flz-UZ-V-h >7 D V* - FrAl7>-l-^^)7-'J> 

174mg(0.698mmolK 4-3 ^fb^JH^&x?-^ 193mg(0.699mmol ) N j^-fei^A 
318mg(0.976mmolK h U X ( ^ ^ > ^ U ^ > T -b h > ) V^^W&iO) 
12.8mg(0.0140mmolk & &Z? 2,2'-tf* (i?7 7 ^ J ) -\ 3 Y-\f.±y=f- 

;i/21.7ng(0.0348imol)fciB£U r-;i/x>i*i % 110°CT 24 ^JP^Lfco ^ 

*7A^D7^77^- (i$m^ : y^DD^^>AJrit>=l/l) tiot 

SiMU4-[4-(2-^;u-l,2-^£;w^-£nv- Ff*^7>-HM7i-;v 

'H-NMR (CDC1 3 ) 5:1.50-3.50 (10H, br m), 1.39 (3H, t, J = 7.1 Hz), 1.72 (3H, 
s), 4.36 (2H, q, J = 7.1 Hz), 6.15 (1H, br s), 7.09 (4H, d, J = 8.8 Hz), 7.54 
(2H, d, J = 8.8 Hz), 7.98 (2H, d, J = 8.8 Hz). 
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4-[4-(2-^^;i/-i,2-^*;wi- ? d v - h*-^*^^ >-HJi/)7i-ii/7 5: 
y]Sl.i8xf;i/ 95mg(0.239mmol)£THF3ml ti&SU INzkSMb* U »>A 
1.20ml 27^SSSKbfco 2NJgK*iP^TSiSSf^Jh M^^UT* 

/M^?-;i/=2/l) tiotiiU 4-[4-(2-*^;u-l,2-^:b;w*-*D v- K 
7 r *3}?"7>-l->r;u)7x^;b7'^ 7 ]gi.SS (BR401) £f# (31%), 4-[4-(2- 

^^;b^[n|iRLfe (27%) 0 

BR401 : ifeltttl (M^^^/^^ritV) 

ife^ : 258-260°C 

'H-NMR (DMS0-d 6 ) d:1.40-3.20 (10H, br m), 1.73 (3H, s), 7.16 (2H, d, J = 
8.8 Hz), 7.20 (2H, d, J = 8.8 Hz), 7.56 (2H, d, J = 8.8 Hz), 7.83 (2H, d, 
J = 8.8 Hz), 9.06 (1H, s), 12.42 (1H, br) 

7um^rr(C 16 H 23 B l0 N0 3 ) I+J¥fl C52.01; H,6.27; N,3.79. mmm C,52.11; 
H,6.54; N,3.64. 

BR431 £ 4-[4-(2-^*-;i/-l,2-^*;W*-*Pvf- K^^^^V-l— fJV)7 

3/1) CioTiSU 4-{4-(l,2-y*;W^-^Dy-KT*t;7>-W;i/)-2- 
^M7i^7;y} $lSixf;i/ffl«Sfi«fttIS§fc (61%) 0 
'H-NMR (CDC1 3 ) (5 :1.38 (3H, t, J = 7.2 Hz), 1.50-3.50 (10H, br m), 2.26 (3H, 
s), 3.92 (1H, br s), 4.35 (2H, q, J = 7.2 Hz), 5.70 (1H, s), 6.95 (2H, d, 
J = 9.0 Hz), 7.23 (1H, d, J = 8.8 Hz), 7.27 (2H, dd, J = 2.4, 8.8 Hz), 7.33 
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(1H, d, J = 2.4 Hz), 7.95 (2H, d, J = 9.0 Hz). 

h ] ) OA 33.2mg(0.830mmol)£DMFlml (cSlig U4-{4-( 1,2- 
n-Zuv- h'f*4-;7>-l-^^)-2-^f^}7i^;i/7^ y} ^If^xf;!/ 
150mg(0.377mmol)£DMF3ml !C jg j§¥ b T b £ 0 S/&*ft£giST- 5 #fSlf# 
bfcl^ 3^^b^>;i/ 161mg(1.13mmol)^jbQX> £ tC^iSt: 20 #ISflM$bfco 
2N£&£Jn£T&Jfo£#lhU yxfjl/x-rjl/fiiHlfco ^©WttlJi^zks 

A^7>-H^)]7j-;1/7; y }$lfix?-;i/S^fe (74%) 0 
'H-NMR (CDC1 3 ) 5:1.35 (3H, t, J = 7.1 Hz), 1.50-3.50 (10H, br m), 1.76 (3H, 
s), 2.14 (3H, s), 3.28 (3H, s), 4.35 (2H, q, J = 7.1 Hz), 6.48 (2H, d, J = 
9.2 Hz), 7.16 (1H, d, J = 8.4 Hz), 7.53 (1H, dd, J = 2.4, 8.4 Hz), 7.57 (1H, 
d, J = 2.4 Hz), 7.88 (2H, d, J = 9.2 Hz). 

4-{N-^^-;I/-[2-^^-;u-4-(2-p<^;i/-i,2-^5!j;w^-^d v- Y^ti^y 
-W;W] 7 x ~)VT I J }$Jlfgxf;i/ lllmg(0.261mmol)£ T H F3ml 
U lNTkiHbftU^A 1.95ml £in;U 26 BSHiiafcbfco 2N^&£il];LT£*& 
£^itU M^^T-JSmbfco *©*§8Uf :^7j«E>JliT*&#U SSEK 
7-h'J-7A-C^Utfl itft&bfco J/'J*^77yi/a*7A^DTh^7 
7>f-(»: >/M^^;u=2/l ) \z «fc otii U 4-{ N - ^ 5 L ;i/-[2- 

^ 7 t -;v-4-(2-/ ^;i/-l,2-^£;i/M- ^ d v - K^r £ ^ >- w ;H]7zr;i/7 
(BR431) £f# (12%), 4-{N-^^;i/-[2-7<^;U-4-(2-^^;b 

;i/£®l&b£ (16%) 0 

BR43.1 : JHtfeffjRg mm^)V/^^y) 
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ib£ : 296-298°C 

'H-NMR (DMS0-d 6 ) 5:1.40-3.20 (10H, br m), 1.80 (3H, s), 1.99 (3H, s), 3.24 
(3H, s), 6.51 (2H, d, J = 9.1 Hz), 7.31 (1H, d, J = 8.3 Hz), 7.63 (1H, dd, 
J = 2.5, 8.3 Hz), 7.69 (1H, d, J = 2.5 Hz), 7.74 (2H, d, J = 9.1 Hz), 12.18 
(1H, br s) 

7C$##r(C l6 H z3 B, 0 N0 3 ) a+Wm C54.39; H,6.85; N,3.52. mmiM C, 54.25; 
H,6.95; N,3.53. 

M7 

I.^-^^^n'-^dv - Fr*t>7> 3.5g(24.3mmol)£DMEfc:$gtfPU T 
;i/=f>HH^,T 0°CT 1.54M n - U =f- 1> l*/^*rV > 16.6ml 

(25.6mmol)£?STL£o SJC&ffiS^MT? 30#RS«#U 1MM 3. 13g(31.6mmol) 
StSsiPtx^ ?>t:^ST l^ii^Ufco-^©^ ^> 14.7ml(183miiiol) 
£$8ilQU 4-3— h'T-V— ;i/ 5.97g(25.5mmol)£— JgMJjPLTs 100°CT* 48 

(^m?^ : -N^rit>-»-\Jrit>/^i^;i/=10/l) filbts l-(4-* 
h * 5/ 7 i — ;u )-l ,12-^A;W^-^DV - h*r**"7>(0-/ -BE 100) 
(60%) &£T>* 1,12-tfX (4-p< h^>7;c-;i,) -l,12-^*;wt- * D \/~ K 

^**^^> (0, O'-^^;i/-BE160) (13%) £f#fco 

O-^;i/-BE100 : M&ffititMt ; 'H-NMR (CDC1 3 ) (5:1.50-3.30 (10H, br m), 

2.75 (1H, br s), 3.74 (3H, s), 6.68 (2H, d, J = 9.1 Hz), 7.11 (2H, d, J = 

9.1 Hz). 

0, O'-^^;i/-BE160 : fiffefWH ; 'H-NMR (CDC 1 3 ) 6 :1. 50-3. 50 (10H, br 
■), 3.75 (6H, s), 6.69 (4H, d, J = 9.0 Hz), 7.15 (4H, d, J = 9.0 Hz). 
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O-^;b-BE100 100mg(0.399mmol)£v^DP/^> lml fcijgggu 
f 74 V >^TT lMHljb*-)i/y^DDp(^ >ig$0.48ml *m 

*©*«ji*A*fcia?isfe*u mt± b v * A-z&BLtzik. m^Ltzo ^>u* 

>f ) U 7 7 y v i * ^ A * D v h ^ ^ 7 - ( & iH m : ^ * -9- > / tf& i ^ ; 1= 1 0 / 1 ) 
T-jt«iUl-(4-t KDdr^7^-;i/)-l 5 i2-^^;i,^"-/7D v"- K^*^ >(B 
E100) %mtz (93%) 0 

lfej5 : 193-194°C 

'H-NMR (CDC1 3 ) 6 :1. 40-3. 20 (10 H, br id), 2.75 (1H, br s), 4.73 (1H, br s), 
6.61 (2H, d, J = 9.0 Hz), 7.07 (2H, d, J = 9.0 Hz) 

hrms(c 8 h I6 b io o) nmm 236.2204, mmm 236.2227. 

TzmfttfT (C 8 H 16 B 10 0) Steffi C, 40.66; H, 6.82. HiPJfit C, 40.67; H, 6.79. 

O, 0'- iS*7-jV-B E160 150mg(0.421nmol)^i;^D D ^ ^ > 5ml fcj&WU 
*/7-b h >^S1TT \M=$kfc-**?m/*J*u n*>? >m& 1.05ml 

^l/77-r>a*7A^7D7 (^tHM:-\^r-^>/Ma:^;i'=5/l) 
Ul, 12- fx(4-b Ko^v7^-;W-l,i2-^#;i/^-^DV"- K^fctf 
^> (BE 160) £f#£ (93% ) G 

ife^ : 292-294°C ; 'H-NMR (DMSO-de) 5: 1.70-3.30 (10H, br m), 6.60 (4H, d, 
J = 8.9 Hz), 7.00 (4H, d, J = 8.9 Hz) 9.63 (2H, s) 
HRMS(C 14 H 20 B I0 0 2 ) a+nm 328.2466, n®m 328.2480. 

7C^^*f (C 14 H 20 B 10 0 2 ) smiM C, 51.20; H, 6.14. MMM C, 50.89; H, 6.17. 
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W8 

O - * ^JV - B E 100 500mg(2.00mmol) £^ >-tf > / V x. ^ )l — ^ ;b 
(2:l)15ml T;i/=f>#ffl^T 0°CT- 1.54M n - U 3- 1> A/'x 

*1t>}g$t 1.56«l(2.40mmol)£iiSTLfcgL ^?ST- 30 Lfco Si^ffi* 

0°Ctztf*£PU ^PD^^^^;i/ 227mg(2.40mmol)^viSTbTs 3 R^Jf^ 

Lfco 7K^riax.TSJ^^#±L. SIxfiK'itiiLto -=e©*«IS*^7fcT* 

h^77^- (JSm^S: >/M?:^;i/=50/l) £«fcoT*S3KU 1- 

b^>#;i/^;i/-12-(4-^< h^i/7i-;i/)-i,i2-i?*;w^-^D\/- 
^"■5> (O-^;i/-BE110) (91%) 0 

'H-NMR (CDCl 3 )5:1.60-3.40 (10 H, br ■), 3.65 (3H, s), 3.74 (3H, s), 6.68 
(2H, d, J = 9.1 Hz), 7.08 (2H, d, J = 9.1 Hz). 

be 160 tmmommjsmizk-ox, o-^^-beiio ^^fMbtfco 

;b=7/l) fc:«fcoT)ISl8lU 1-pi h ^^>*;i/^n;i/-12-(4- t h' D *i/y 
;i/)-l,12-^*;w^-^py- Kr*^7> (BE110) (99%) 0 

Ife^ : 178-179°C 

'H-NMR (CDC1 3 ) (5:1.60-3.40 (10H, br m), 3.65 (3H, s), 4.84 (1H, br), 6.61 
(2H, d, J = 9.0 Hz), 7.04 (2H, d, J = 9.0 Hz) 
HRMS(C 10 H 18 B 10 0 3 ) t\mm 294.2259, ^ffllfig 294.2265. 

^mfrffi (C 10 H 18 B 10 0 3 ) Steffi C, 40.81; H, 6.16. Hfflfil C, 40.66; H, 6.18. 

foMVCiT)}/ ^-^A'Jf^A 25.8mg(0.680mmol)£TH F3ml CfJ^U 0-* 
^;i/-BE110 150mg(0.486imnol)CDTHF2iiil jgjft* 0°CT-^T LfcflL 
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2. bmmmnLtzo zNmm&imjLx&j&*&±L. mm^^jixm^Ltzo ^© 

d * y * )i-n-{A- * h^>7iiii/)-i, 12- ^ #;w\- -^D^;-Ff*^7> 

(0-/3^- BE 120) %nit (99%)o 
MfefWH. ; 'H-NMR (CDC1 3 ) 6 : 1.50-3.30 (10H, brm), 3.54 (2H, s), 3.74 (3H, 
s), 6.68 (2H, d, J = 9.2 Hz), 7.11 (2H, d, J = 9.2 Hz). 

be 160 tmmcDm^mizx^r. o-^^-;u-bei2o ^^fMito 

;i/M/l)C<fcoT*g»iUl-fc h*n^rS/^^;U-12-(4-t h* D *r*s 7 x ~ ;U)-1, 12- 
y*;i/M-^DV-Kf*^7> (BE120) (100%) o 
fttfetMfcH (y^PP^^>/^it» ; gju& : 184-185°C ; 'H-NMR (CDC 1 3 ) 6: 
1.50-3.30 (10H, br m), 3.54 (2H, s), 4.87 (1H, br), 6.61 (2H, d, J = 8.9 Hz), 
7.06 (2H, d, J = 8.9 Hz) ; HRMS(C 9 H 18 B 10 0 2 ) sfWiM 266.2310, mMiM 266.2310. 

Ttmfrtir (c 9 h 18 b io o 2 ) rnmu c, 40.59; h, 6.81. mmm c, 40. 30; h, 6.59. 

O-^7 c ;i/-BE110 260mg(0. 843mmo 1 ) £ T H F 3ml t mffi U 1 N 7KSHb * U 
<^A 4.22ml ttiX, MUX' 17 mWMbWLtzo 2NJgg£iQ;iT£]i&£f?±U 

T$g*ibfc^aueu 1-t K o^^Tj ;i/^-;i/-i2-(4-p< h 3^>:7 x -;i/)-l,12- 
^*il/A-^DV*- K7=*^7> (O-^^;i/-BE130) fcfffc (^S^)o 
ftlfetfttg; 'H-NMR (DMSO-dg) (5:1.60-3.40 (10H, br m), 3.69 (3H, s), 6.78 
(2H, d, J = 9.1 Hz), 7.08 (2H, d, J = 9.1 Hz), 14.06 (1H, br). 

bei6o tmmomm^miz^-ox. o->^;i/-bei3o £ji&**-;wbu 1- 

t KP^5/*;i/7j?-;i/-i2-(4-t K d*:>7 x^;1/)-1,12-^£;Wn--^ dv - H 
7 r *^^> (BE130) £f§fc 0 
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MfeStttH. mm^J\y/iy taut? ; tetik : 249-252 °C ; 'H-NMR 

(DMSO-d 6 ) 6 : 1.60-3.40 (10H, br m), 6.57 (2H, d, J = 8.8 Hz), 6.94 (2H, d, 
J = 8.8 Hz), 9.58 (1H, s). 

TtMfttir (C 9 H 16 B 10 0 3 ) HmM C, 38.56; H, 5.75. H$J{g C, 38.39; H, 5.82. 

BE130 50mg(0.170mmolh h U ^^JVT 5. > 51.6mg(0.510mmolK DMAP 
2.1mg(0.0172mmolk *>«tt^D P P A70.1mg(0.254mmol)£:y.g'£-U t-7$J— 
)V 3ml Q T- 24 m F^il^ b tz o £ JtSSfc % ttiHI U M £ gf^ ^ ;Kz U fc o*. 

&m&<?>m"&&& u ra^ h u t> K-amm. ut sue u £«, u * ^ 7 ^ y s> 

^DV-h*T*^7>^fc (41%)o 

tRie^ttffi ; 'H-NMR (CDCI3) 5:1.39 (9H, s), 1.60-3.40 (10H, brm), 3.73 (3H, 
s), 4.89 (lH,s), 6.67 (2H, d, J = 9.0 Hz), 7.11 (2H, d, J = 9.0 Hz). 

±HBT*f#?>ft£B o cUmvtz^m 62mg(0.170mmol)£^DDp<*> 2ml 
fc&fl?U TFA0.4ml ^iJPx.T. 1ST 2.5 mmm&lstz 0 h 

^^JOt^U fiKK± h U ^A-e^IbI«Lts 1-7^ >>-12-(4-* h^>7 
i-iH-UHAJW\--^v'-FT*t;7> (O-^;i/-BE140) 
(100%) o 

'H-NMR (CDC1 3 ) d:1.50-3.30 (10H, brm), 3.73 (3H, s), 6.67 (2H, d, J = 9.0 
Hz), 7.11 (2H, d, J = 9.0 Hz). 

be 160 hmmcomm^mz^-DX. o-^^-b emo zn&t^MtLtzo 
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otl^U y-12-(4-h Ko^v7ai-;i/)-l,12-v^;i/^--^D v- K 

^fctf^V (BE140) £f§fc (100%) o 

M£k : 169-171°C 

'H-NMR. (CDC1 3 ) £ : 1.50-3.30 (10H, br m), 2.05 (2H, br s), 4.81 (1H, s), 6.59 
(2H, d, J = 9.0 Hz), 7.06 (2H, d, J = 9.0 Hz) 
HRMS(C 8 H 17 B 10 N0) Steffi 251. 2313, WSm 251.2299. 

m 10 

0-X^-;i/-B E100 500mg(2.00mmol)^^Ji5 L ;i/i— =r)\* 5ml fcigJS¥U 
3>IIMT 0°C-e 1.54M n-7?-)l*) 3-t> &/^3r-y->mm 1.56ml 
(2.40nmol)£«rFLfc^ SfiT 2fifH«ffUfeo K ^ >f */7>-tr h >#£P 
Ts J^b:^^;i/ 236mg(3.01mmol)£THFlml IZ^LT^TU ^i&T 18 B# 

T^A^DV h -f — (jgmiS : ^= J rit>-»^=ir-y->/^^ai5 : -;l/=30/l) (3 

•fc^TttSKU l-r-fe^-;i/-i2-(4-^ h*^:7 ^-;i/)-1 s 12-^^;i/^v-^dv*- 
K7 r *3}?7> (O-^;i/-BE150) (12%) *5«fct5m^H (67%) £f#fco 

'H-NMR (CDC1 3 ) 5:1.60-3.40 (10H, br m), 2.11 (3H, s), 3.74 (3H, s), 6.68 
(2H, d, J = 9.1 Hz), 7.09 (2H, d, J = 9.1 Hz). 

BE 160 tmffi<DmmJ5&lz£-oT, O-^;i/-BE150 WfMLfeo 

;i/=5/l) icioTMMbs l-^-fe5 L ;i/-12-(4-t KD^ri>7x-;i/)-i,i2-^7b;i/ 
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A-^DV'-FfAt;7> (BE150) %mtz (19%) 0 

'H-NMR (CDCI3) (5:1.50-3.30 (10H, br m), 2.11 (3H, s), 4.85 (1H, s), 6.62 
(2H, d, J = 8.9 Hz), 7.05 (2H, d, J = 8.9 Hz). 

O-^^-BElSO 70mg(0 . 239mmol ) £ ^ * J —)V 3ml \Zf&m U zkSfrfb* £ 
mi- h U £A 4.52mg(0.119mmol)^inx. ^i&T- 30 #ISflS#L;fco 2NJg^*iP 

(iSfflift : ^^■9->/«^-^-;i/=10/l) tctotiSU l-kh'D^r 
f>^i^;i/-12-(4-^ h J ry7x-;i/)-l,12-^A^A'-^DV - KfA*7> (0 
-^;i/-BE121) (78%) 0 

■H-NMR (CDC1 3 ) 6 : 1.11 (3H, d, J = 6.4 Hz), 1.50-3.30 (10H, br m), 3.74 (1H, 
q, J = 6.4 Hz), 3.74 (3H, s), 6.68 (2H, d, J = 9.1 Hz), 7.11 (2H, d, J = 9.1 
Hz). 

Ttmfttir (C 10 H 20 B 10 0 2 ) stUffi C, 42.84; H, 7.14. HfflMS C, 42.93; H, 7.50. 

BE 160 ii^CDSSjg^tCioTs 0-^^;i/-BE121 Sflfc* *-;WtS Lfco 

;i/=5/l)tc«fco-C*SSlUl-fc K u :n^;i/-12-(4-fc Kn*J/7in;i/)-l,12- 
^A*-^DV-Ff*t:7> (BE121) (94%) 0 

ife^ : 173-174°C 

MMR (CDC 1 3 ) 5:1.11 (3H, d, J = 6.4 Hz), 1.50-3.30 (10H, br m), 3.74 (1H, 
q, J = 6.4 Hz), 4.84 (1H, br), 6.61 (2H, d, J = 9.0 Hz), 7.07 (2H, d, J = 
9.1 Hz) 
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HRMS(C IO H 2U B I0 0 2 ) I+Hfil 280.2466, mWOM 280.2466. 
0U1 

1,7-^^I/A'-^dv- h*7 r *^7> 3.5g(24.3iBol)*DMEtC}S«PU T)V 
3>I1IT 0 °C f 1.54M n-73-)l*)3-0&/^3ry->mm 
16.6ml(25.6mmol) £}&T L fco SJfor&£^?ST* 30 #F^}f#l,x i&itm 
3.13g(31.6imol)£-]t«;&DU £ ^ CC^T' 1 BtF^jf^ Lfco f'J^ 
> 14.7ml(183minol)£«U4-3 — F7^V-^ 5.97g(25.5mmol)^— J^t^Jp 
UTs 100°CT- 48 B^P^n^bfeo ^£P&, ^ST* 3 

tt> l-(4-p< h^rS/7x-;i/)-i,7-^*;i/;\"-^DV - Y^ti^ > (0-^ 
;i/-BE200) (41%) *j«tV 1,7-tfX (4-* h^>7x^) -1,7-$?*;WS- 
ZW-Yr-hif^y (0, O'-^^^;i/-BE260) (17%) 
O-^7 t ;i/-BE200 

'H-NMR (CDC1 3 ) 5:1.50-3.70 (10H, br m), 3.04 (1H, br s), 3.77 (3H, s), 6.76 
(2H, d, J = 9.2 Hz), 7.33 (2H, d, J = 9.2 Hz). 
O, O'-^^^;W-BE260 

'H-NMR (CDC1 3 ) (5:1.50-3.70 (lOH, br m), 3.78 (6H, s), 6.77 (4H, d, J = 9.0 
Hz), 7.37 (4H, d, J = 9.0 Hz). 

BE 100 ^t£©Mji7?&(C<fcoT, O-^;b-BE200 ^nt^MtLtz* 

;i/=lO/i) (Ccfc^T^MU l-(4-t Ko^y7 x-;i/)-l,7-^*;i/^-^pV- 
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Kf*^7> (BE200) (92%) 0 
jgluft : 180-181°C 

'H-NMR (CDCI3) (5:1.50-3.70 (10H, br m), 3.04 (1H, br s), 4.81 (1H, s), 6.69 
(2H, d, J = 8.9 Hz), 7.28 (2H, d, J = 8.9 Hz). 

'Tttefttir (c 8 h 16 b 10 o) mwm c, 40.66; h, 6.82. mmm c, 40.52; h, 6.68. 

BE160 tmmcDm^mzX^X, O, O'-^^;U-BE260 £fl£^;i/ 

i^xf;v=3/l) (z£oT)fimU l,7-tf*(4-h p* d *z/7 x. -JVhlJ-itjj )l 
M-^ny*- K^^V (BE260) £f§fc (85%) Q 

Sb£ : 198-199°C 

'H-NMR (DMSO-dJ (5:1.50-3.80 (10H, br m), 6.68 <4H, d, J = 8.9 Hz), 7.26 
(4H, d, J = 8.9 Hz), 9.73 (2H, s) 

7u3&#*f(C„H zo B I0 0 2 ) stJItit C, 51.20; H.6.14. mmW. C,51.14; H,6.07. 
09 12 

7^3>SiITx 2,3,4,5,6,7,8,9,10,ll-T : *^5 L ;^-l,12-^*;i/>'^-^ D 
V-Fr*^7> (1.36 g, 4.78 mmol) £l»7.k^ h ^ b K D 7 ^ >100 mUz^M 
U 0°CTs p^l/'J^A (1.02 M, ^— t^W^S, 42.1 ml, 48.0 mmol) £10 

^T-iTi^ £i&fc:T5i$iafl!#Lfc<, K^>r T'-r ^tzfett 2 n mm 

^7 ^— (Hlfljg& ; n-^t>->,50%^n d *;i/A/n-^it >, £7 dd^a)(; 
X^mWiLs n-^*it>?gffiSB«fc t>il3^(312.3 mg, 22.9%) fcdJiRU ?od* 
;UA^mSBJ: »52,3,4,5,6,7,8,9,10,ll-T r ^^^;i,-l,12-v^;i/M*-^D v- h* 
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7 r **f7>-l-*;b^>K (1.20 g, 76.4 %) <D&&mfe&mtzo 
m& : 224-225 °C 

7g£#*t (C 13 B 10 H 32 0 2 ) It SMI C, 47.53; H,9.82. Hffltffil C, 47.33; H, 9.59. 
'H-NMR (CDC1 3 , 400MHz) d 2.21 (1H, s, CH), 0.13, 0.07 (each 15H, s, BCH 3 ). 
"B-NMR (CDCI3, 160.35 MHz) 6 -7.98, -9.49 (each 5B, s, BCH 3 ). 

TJlnymmm.T, 2,3,4,5,6,7,8,9,10,ll-7 r #^;i/-l,12-^£;i/M-^D 
V- Kt s *jK7>-1-*;I/^>K (60.1 mg, 0.18 mmolK, ^b^^--;i/6 mk 

^7j<N,N-^^^-;i/^;i/AT^ K0.06 ml^Jnx.90°CT 5 BSPB^nf&bfco $a*JS© 

yj^7A^D7K77^ - (Jg!3jg& ; n--\^-y->) £J;!)*iS!iU 
2,3, 4,5,6, 7,8,9, 10, 11-^7^ ^;i/-l, 12-^£;i/^- ^ nv/- H^jbtf^V-l- 
*;i/^-;^D'J K (59.5 mg, 93.7 %)©6€i@ft:£f#fco 
ifer'JXA (^^y-;i/) 
: 183-184 °C 

TtmfrVr (C 13 B 10 H 31 0C1 ) amm C, 45.00; H, 9.01.^38Hit C,, 45.00; H, 8.78. 
'H-NMR (CDCI3, 400MHz) 52.29 (1H, s, CH), 0.22, 0.10 (each 15H, s, BCH 3 ). 
U B-NMR (CDCI3, 160.35 MHz) 6 -7.64, -9.32 (each 5B, s, BCH 3 ). 

T)VzSy^m%rfs 2, 3, 4,5, 6, 7, 8, 9, 10, M-riit^-fr-l, \2.-¥ti ;wt- $ d 
V- K7 r *^^>-l-*;i/^-;i//7D y K (500.0 mg, 1.44 mmol) £ftfcfcN,N-^ 
p<^;i/^;i/A^^ h* lSmlKiSJSPU 0°CTx TS^b^bU^A (140.4 mg, 2.16 
mmol)£ft]x. 30°C{ZT 30 M/for&^ic&ttM^^T'fflm U#Hlg 

*ASftI^*T-?5fc^ fct7Mffi®v^*^.>A&*s& N ^*S*bfco Bailie 
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2,3,4,5,6,7,8,9,10,11-^;^ ,12-^ ? D V - h*r*#7 >-l- 

^;u^f-;i/T^ h* (487.1 mg, 95.6 %)© a-fe[IHfc£f#fco 

157-158 °C 

'H-NMR (CDC1 3 , 400MHz) (52.23 (1H, s, CH), 0.16, 0.07 (each 15H, s, BCH 3 ). 

7)l3>m^MT, 2, 3, 4,5, 6, 7, 8, 9,10, 11-5^^ ^;i/-l, 12-^£;W"\*- ^ d 
V - h'^***^ >-l-i3)m—)]/7i? K (487.1 mg, 1.38 mmol) £*B7.k h;i/^> 
50 mlfC^ISU 100 °CT 2 BtP^nf&Lfco ^M^zKt feltiiifM:ti 

I^U 2,3,4,5,6,7,8,9,10,ll-^£^;i'-l,12-^#;WN*-^DV r - K^t^'v 
>-HHVy7t-h (439.4 mg, 98.0 30©G£iS{fc<H#fco 

ifej& : 162-163°C 

7t^##T(C 13 B 10 H 31 0N) sfWm C, 47.97; H, 9.60; N, 4.30. HftlH C, 47.96; H, 
9.30; N, 4.24. 

'H-NMR (CDCI3, 400MHz) 51.92 (1H, s, CH), 0.08, 0.03 (each 15H, s, BCH 3 ). 
n B-NMR (CDC1 3 , 160.35MHz) 6 -8.30, -11.20 (each 5B, s, BCH 3 ). 

2,3,4,5,6,7,8,9,10,ll-^£p<^;i/-l,12-^£;WS-^ D v - F^tf^ > 
-1— (JU V^7t- h( 337.4 mg, 1.04 ininol)£p<*y -;i/30 mill *§8?U 80°C 

-2,3,4,5,6,7,8,9,10,11-^^j^ ^-;i/-l,l2-^*;i/M-- 5 o v - K^**^ > 

(367.4 mg, 99.1 %)<D&&mfo*mtzo 
ife^ : 184°C 
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7cS##r(C M B 10 H 35 0 2 N) §+JM C, 47.03; H, 9.87; N, 3.92. H$|ffi C, 46.76; H, 
9.68; N, 3.80. 

'HNMR (CDC1 3 , 400MHz) 64.36 (1H, s), 3.54(3H, s), 1.96 (1H, s, CH), 0.09, 
0.07 (each 15H, s, BCH 3 ). 

;i//\'-^DV-Kf*^7> (266.2 mg, 0.745 mmol)^^ * j -;i/30 mltjg)S¥ 
U 2 N Tk&fb* U £ Azfc?§ifc 3.5 al^in* 80°CT 3 BSiD^bfco 

Ll-^^y' -2,3, 4,5,6, 7,8,9, 10,11-^* p(?-;i/-l,l2-^A;b 
^--^7PV - ^73^X218.2 mg, 97.8 %) <D&&im*mzo 

Bu£U70 °c 

! H NMR (CDC1 3 , 400MHz) SI. 83 (1H, s, CH), 1.16 (2H, br s, NH 2 ), 0.06, -0.08 
(each 15H, s, BCH 3 ). 

7)l3>mm%T. 2,3,4,5,6,7,8,9,10,ll-^^^^;i/-l,12-^7b;i/^--^p 
^-Ft** - 7>-1-*M^^diJF (58.9 mg, 0.17 mmol) £ 1,2-v^P 
P^>-t?> 1 nit igfl¥U 4-7 S y$l,fixf;K 140.4 mg, 0.85 mmoD^^p 
*180 o CT 24 mmiH&Mstzo iETil^g^I^ 2 N ffi&£iQ;LS£Kx 

^;i/T»^mb^m^fn^7jcT^#, 

g^LfcoSSfct^U fc^Ol/fc^A^p-? ^77^ - (JH^^;20%^ac^ 
;V/n-^^rit>) CTliU 4-(2,3,4,5, 6, 7,8,9, 10, 11-^7^ 5M/-1, 12-$;* 
^-^Dy-Fr*#7>-l-*;b«7^)llfii^ (89.1 mg, 
quant.) <E>fifi@ft:£f#;fc 0 

84^135-137 °C 
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TtMAMr (C 22 B 10 H 41 0 3 N) ai^ffi C, 55.55; H, 8.69; N, 2.95.H8Wg C, 55.34; H, 
8.41; N, 3.02. 

'H NMR (CDC1 3 , 400MHz) (57.96 (2H, d, J = 8.8 Hz), 7.41 (2H, d, J = 8.8 Hz), 
7.09 (1H, br s, NH), 4.35 (2H, q, J = 7.1 Hz), 2.27 (1H, s, CH), 1.38 (3H, 
t, J = 7.1 Hz), 0.27, 0.12 (each 15H, s, BCH 3 ). 

4-(2,3,4,5,6,7,8,9,10,ll-^^^^;i/-l,12-^*;i/^*-^ d^- YriJ-K^ 
>-l-*;i/^~;i/T 5. J )£J§.S&:n^-;i/ (56.2 mg, 0.118 mmol) £i^y-;i/5 
nlC$gfl¥U 1 Nzk^Hb^'J ^AzkiSift 1 ml^flnx. 80 °CT 1 BfP^iOf&Lfco EL 

u m*.mm-?ir*i'*7 2*&m&. 4-(2,3,4,5, 6, 7,8,9,10,11-^ 

#^;i/-i,i2-^#;i/M-^ n v- K^^^^>-i-*;i/^^;i/^^ y )$1S^ 

(60.2 mg, quant.) (BR630) ©SfeHMfc^fffco 
ife^ : 285-286 °C 

^##f(C 20 B 10 H 37 0 3 N) StmS C, 53.67; H, 8.33; N, 3.13. ^il C, 53.68; H, 
8.22; N, 3.01. 

'H NMR (CDC1 3 , 400MHz) (58.01 (2H, d, J = 9.0 Hz), 7.45 (2H, d, J = 8.8 Hz), 
7.13 (1H, br s, NH), 2.27 (1H, s, CH), 0.27, 0.12 (each 15H, s, BCH 3 ). 

T)VzJ>mm%TA-7* y-2,3,4,5,6,7,8,9,10,ll-^*^^-;i/-l,12-^*;i/ 
M-^DV- K^*^^>(50.0 mg, 0.167 nmol)&l,2-S^ D D^>-fe*>l ml 
IZfeMis. y'^y^JVm.t J U K(49.8mg, 0.251 mmol K Mct^'J^ 

>o.2 miiax 180 °ct is mmtmm\sizo ms.rmm^^s 2 n £ 
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U 4-(2,3,4,5,6,7,8,9,10,ll-^£^;u-l,12-v#;W^-^Dy- K^*^ 
>-l-T^7*;b^-;b)^m#^^^;K40.5 mg, 52.5 %) <D &&mfa*m tz 0 
ZOfc-gyo (40.5 mg, 0.088 mmol) ;U5 mlt^U 1 NzkStfb* U 

1 ml£fl|]£80 °CT 1 B^Dt&Lfco 2 N ilS^tUM? 

^^T-ttffiUWttUffctzk. ^^7XT"Ji^^#L, fc*«tg^^*-S/*A£ 
«^*g*t 4-(2,3,4,5,6,7,8,9,10,ll-7 r *p<^;i/-l,12-^*;i/M-^ 
PV*- K^**7>-l-*;i,#-;i,:p5 y (BR635) (39.7mg, quant.) 

ill^ : 259 °C 

jtmmn (c 20 b 10 h 37 o 3 n) turn c, 53.67; h, 8.33; n, 3.13. nmm c, 53.38; 

H, 8.10; N, 2.99. 

'H NMR (CDC1 3 , 400MHz) 58.12 (2H, d, J = 8.3 Hz), 7.66 (2H, d, J = 8.3 Hz), 
5.60 (1H, s, NH), 2.04 (1H, s, CH), 0.18, 0.11 (each 15H, s, BCH 3 ) 

-r)l3>mm§LTs 2,3,4,5, 6, 7,8,9,10,ll-5 :: 5!jp<^^-l,12-^*;i/^'-/7D 
"J - K^tj^V-W;^ vis^i— ^(40.0 mg, 0.123 mmol ) i: 4-7' ^ J SJt 
mm^?)l> (20.3 mg, 0.123 mmol )©$I^l£ 180 °CT 24 B#P^nf& b£ 0 ffl£ 

V» IzxmmL (2,3,4,5,6,7,8,9,10,11-^*^^-1, 12-$;*;1/M-^d^ 
- Kt^7j^^>-1-^;]/) (4-^ h^r^>7j;i/^^;i/7 x ^i^t (30.7 mg, 
50.9X) ©fifi@fl:£&fc 0 Z(Dib-£V0 (30.7mg, 0.063 mmol) y -j\,s ml 
tjg»U lN7K^b*U'>A7j<^Mlml^inx.80 o CT lB^Pf&Lfco Rfoffi. 

M*^* *I*g4l (2,3, 4,5,6, 7,8,9,10, 11-5=** 

-l,12-^*;wt-*Di/- K:r#^>-W;iO (4-*;^^2/;i/7 3i-;i/) •> 
(BR638) (28.5 mg, 98.6 %) ©fi£@tt£f#fco 
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: >300 °C; rnM^ff (C 2() B 10 H 38 0 3 N 2 ) %\m& C, 51.92; H, 8.28; N, 6.06. 
Hi'Kl C, 51.63; H, 8.09; N, 5.77. 

'H NMR (DMS0-d B , 400MHz) 59.49 (1H, s, NH) 7.92 (2H, d, J = 8.8 Hz), 7.48 
(2H, d, J = 8.8 Hz), 5.57 (1H, s, NH), 2.77 (1H, s, CH), 0.20, 0.14 (each 
15H, s, BCH 3 ). 

0|J13 

4-(4-7nf7i; Jr^>)^m#^^^-;i/ (2.0 g, 6.51 mmol), if h 'J ^ 
(1.60 g, 16.2 mmol), (PPh 3 ) 2 PdCl z (182 mg, 0.259 mmol), Cul (24.8 
mg, 0.130 mmol)©?g-£-^£THF (30 ml)^{3A^ f ^C7JbJ>IitT, i> 
-i V7D >(1. 38 g, 13.7 mmol)£^TL£o 50°CT 24 mmm-¥Ltz 

xfil' =30:1) IcJ^MMU 4-(4- h 'J ^ f U ;Hf r;b7 i y Jp^)^ 

mm*?-j\/*mz 0 (en) 

'H-NMR (CDC1 3 ) 6 0.25 (9 H, s), 3.90 (3 H, s), 6.97 (2 H, d, J = 8.8 Hz), 
6.99 (2 H, d, J = 9.0 Hz), 7.48 (2 H, d, J = 8.8 Hz), 8.01 (2 H, d, J = 9.0 
Hz). 

(1.28 g, 3.95 mmol )<D* 9 y— ;i/(20 ml) mmzm^tiV^A (546 
mg, 3.95 mmol)£ft];U £MT* 1 B^ltD 30 #1f#L£o SJ&M £ it&l t fcfJL 7k 

illSlLfco U iiffrts^lx? h^:7^-(n— x3r-t^->-i1^D3 : - 
;^ =10:l)fc«fc D^t^bs4-(4-^5 : -^;i/7 f ;i/£&fco(89%) 
'H-NMR (CDC1 3 ) <5 3.06 (1 H, s), 3.91 (3 H, s), 6.99 (2 H, d, J =8.8 Hz), 
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7.01 (2 H, d, J = 8.8 Hz), 7.50 (2 H, d, J =8.8 Hz), 8.02 (2 H, d, J = 8.8 
Hz). 

^^)$lfi^^ (850 mg, 3.37 hudoI)^***^ > 
(14) (412 mg, 3.37 mmol)©T-fe h - h \) )i (2.5 ml)-^>-tf > (25 ml)?g$£ 

u~? h 7 j -(n-^*V > -ffim^3-)l =10:1) bmUb, 
4- [4-( 1 , 2- ^ * ;uy \* - >7 d v* - K 5 s ± 5 > -1— f ;u ) 7 x y ^ ^ ] £ ja§^/; ^ 
;i^#£o (66%)'H-NMR(CDC1 3 ) d>(10H, brm), 3.91 (4 H, s), 6.97 (2 H, d, 
J =8.9 Hz), 7.02 (2 H, d, J = 8.9 Hz), 7.49 (2 H, d, J =8.9 Hz), 8.04 (2 H, 
d, J = 8.9 Hz). 

60 % Mmiti-Y U^A (19.4 mg, 0.485) (D DMF (1 ml)!^$tJc 4-(4-zz.? - 
;i/7i;^^)$Iii^^Ki5o mg, 0.405 mmol)© DMF (3 ml)«^^TL 
^ST- 5 ftMWT&o =3*t>ik7n\?)l (103 mg, 0.606 mmol)© DMF (1 ml)^?& 

Lfzo ^VfjfJlij^&pu-? h ^"yy^—(n-^V>-m^^.^-)l =10:1 )(c 
£ t)IiU,4-[4-(2-n-7Dt;i/-l,2-i;A;WN--^Dy - K7-*ft*^>-W 
7 y ^>]$J,#^ ^;i/^f#feo (44 %) 

'H-NMR (CDCI3) c5 0.77 (3 H, t, J = 7.3 Hz), 1.40-3.40 (10 H, br m), 1.43 
(2 H, m), 1.75 (2 H, m), 3.92 (3 H, s), 7.01 (2 H, d, J =9.0 Hz), 7.06 (2 
H, d, J = 9.0 Hz), 7.61 (2 H, d, J = 9.0 Hz), 8.06 (2 H, d, J = 9.0 Hz). 

(55 mg, 0.133 mmol)©7K (1.5 ml)-^*-^ (5 mimmzmffiLM 
(1 ml)£fln;L, 100 °CT* 24 Bf PhW^tTSo ^rt^7j<7K^$)^, 
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4-[4-(2-n-7"n f;u-l,2-^*;i/^*-^7 d v - ^##-7 >-w ;i/)7xy^y] 
SmSK (BR503)£f#£ o (95 50 

'H-NMR (DMSO-dJ 6 1.40-3.80 (10 H, br m), 2.18 (6 H, s), 2.59 (2 H, t, J 
= 5.8 Hz), 4.02 (2 H, t, J = 5.8 Hz), 6.69 (2 H, d, J = 8.8 Hz), 6.88 (2 H, 
d, J = 8.8 Hz), 7.27 (2 H, d, J = 8.8 Hz) 7.37 (2 H, d, J = 8.8 Hz), 9.74 
(1 H, s) 

Timfrtit (C 18 H 29 B 10 N0 2 ) it^ffi C54.ll; H,7.32; N,3.51. C,53.84; 
H,7.14; N.3.21. 

4-(4-^P^^W^;i/)£Jt#^3 L ;i/(1.20 g, 3.76 mmol), xf-;^>J^ 
5 L ;i/^>^>(554 mg, 5.66 mmol), (PPh 3 ) 2 PdCl 2 (106 mg, 0.151 mmol), Cul (14.3 
mg, 0.075 mmol)cD*g^!j£ THF (30 ml)cf^Atl, ^ ^!37J1/ j>gi^ i? 
-f V7D t:;i/^T^ >(799 mg, 7.92 mmol )£?&T-f &o 50°CT* 4 mmmnr £o 

BMSti- h U ^AT'^'^s il&SLfco ^'J^y;i/*7A^D7F^77^- (n- 
-v^rt>-ftixf;i/ =10:1) ia bmmv, 4-(4- h 

>v^;i/)$m#^p<^;i/^f#^o (83%) 

'H-NMR (CDC1 3 ) 6 0.28 (9 H, s), 3.97 (3 H, s), 7.57 (2 H, d, J = 8.6 Hz), 
7.74 (2 H, d, J = 8.6 Hz), 7.81 (2 H, d, J = 8.6 Hz), 8,15 (2 H, d, J = 8.6 
Hz). 

3vfb-£tl (1.00 g, 2.97mmol)cDp<*y— ;i/(25ml)- VZuut&y (2.5ml) 
m&izmmt) *) t> A (411 mg, 2.97 mmol)£jj[];U Ifif 1 RSISHIt# Lfc„ SJ& 
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mtzo (100%) 

'H-NMR (CDC1 3 ) 6 3.27 (1 H, s), 3.97 (3 H, s), 7.61 (2 H, d, J =8.6 Hz), 
7.76 (2 H, d, J = 8.6 Hz), 7.82 (2 H, d, J =8.6 Hz), 8.15 (2 H, d, J = 8.6 
Hz). 

4-(4-^^n;^>vV Jimmmm*^)\s (780 mg, 2.95 mmo\)tzr±,tf^ > 
(14) (361 mg, 2.95 miDol )(DT-t Y-V V )V (2.5 ml)-- <>-bf > (25 ml)MM£ 
7;i,3>fit-F 24 Rffflio»JB«ELfco fiJfc«te«l»U £!?g£>> 'J *^;b*:7 
A^D?h^77^ - (n-^Jr+h>-^^^^;i, = i 0: l) tc £ D *! S£ L s 
4-[4-(l,2-^*;b^--/7DV*- b*^*^7>-l->f;i,)^>vV;u]S / m§^^^ 

^&f#£o (58 %) 

'H-NMR (CDC1 3 ) 6 1.60-3.40 (10 H, br m), 3.97 (3 H, s), 4.03 (1 H, br s), 
7.61 (2 H, d, J =8.5 Hz), 7.76 (2 H, d, J = 8.5 Hz), 7.82 (2 H, d, J =8.2 
Hz), 8.16 (2 H, d, J = 8.2 Hz). 

H4-(l,2-i;A;^-^Dv"- K^£tf^>-W;i,)^> W;u]£<&#g^ 
(350 mg, 0.915 mmol) 1 3 <Mb:TD tVl/ (233 mg, 1.37mmol)(D DMF (15 ml) 
ig$E(c60 % NaH (43.9 mg, 1.10 mmol)£ 0 "CT'toz., MUX immmnLfz 0 

7^7 1- (n-^V>-mm^Jl =20:1) Jd^MS^U 4-[4-(2-n-7D f 
mtzo (58 %) 

'H-NMR (CDCI3) 6 0.75 (3 H, t, J = 7.3 Hz), 1.60-3.80 (10 H, br m), 1.44 
(2 H, m), 1.75 (2 H, m), 3.98 (3 H, s), 7.77 (2 H, d, J =8.9 Hz), 7.81 (2 
H, d, J = 8.9 Hz), 7.88 (2 H, d, J = 8.6 Hz), 8.17 (2 H, d, J = 8.6 Hz); 

mfrmmmmmft (c 20 h 28 b 10 o 3 ) iters 424.3042, mmm 424.3039. 
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4-[4-(2-n-rp tJlz-U-^^ibA'-i'DV- Yrtnf^ >-W )V)^<> v"-f 
)l]&&&m*?-)l (50 mg, 0.118 mmol)(7)7jc(1.5 ml)-^ ^Plt >(5 ml)?3?£tc 
ilStd ml)^iP^. N 100 °CT- 24 IK^if^Lfeo S^**7k(C^(t, Bf&ai 

US U 4- [4- (2-n- 7"Dt:;b-l,2-^*;i/;N--^nv-KT3!3^7>-l-^;i/)^>V 

(BR513)£f#£ 0 
^•feft^ (n-^iT^-H^L^i,) 
lb/5 236-237°C 

•H-NMR (DMS0-d 6 ) <5 0.70 (3 H, t, J = 7.3 Hz), 1.36 (2 H, m), 1.40-3.40 (10 
H, br m), 1.83 (2 H, m), 7.83 (2 H, d, J =8.5 Hz), 7.84 (2 H, d, J = 8.2 Hz), 
7.91 (2 H, d, J = 8.5 Hz), 8.10 (2 H, d, J = 8.2 Hz), 13.33 (1 H, br). 
HEMS (C 20 H Z8 B 10 N0 2 ) It Utt 408.3092, MMiM 408.3084. 

4-[4-(2-n- y p tVU-l, 2- V iJ )Vn -^dV - F'r*^7>-l-^;i/K>^^ 
(75 mg, 0.177 mmol)GD THF (2 ml)^^t. 2.4 nmiol/1 g <D 
V U t^fr h 'J y ^ Y—i~ h U "7A75, K (370 mg, 

0.888mmol)£;!j[]x> TJlzi >fBMT 2 mmWtftT 2>o 2 N 0 °CT"iDx.. 

i^iiLfco U A^7D-e h^7^ — (n-^\^r-t>->-@^@g3i^;i/ 

=30:l){Cct 4-[l-[4-(2-n-7D t:;i/-l,2-^*;Wt- ^ D y - K^fttf 

5- >-W ;H7irMirzjH51i^ ^-;i/^t#fco (25%) 
'H-NMR (CDC1 3 ) 6 0.76 (3 H, t, J = 7.2 Hz), 1.44 (2 H, m), 1.50-3.60 ( 10 
H, br m), 1.76 (2 H, m), 3.93 (3 H, s), 5.60 (1 H, s), 5.62 (1 H, s), 7.32 
(2 H, d, J =8.6 Hz), 7.37 (2 H, d, J = 8.4 Hz), 7.59 (2 H, d, J = 8.6 Hz), 
8.02 (2 H, d, J = 8.4 Hz) 

M^mmmm.^ff (c 2I h 30 b 10 o 2 ) m-mt 422.3249, mmm 422.3278. 
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4-[l-[4-(2-n-rp tJH,2-yi3^-^DV- Kt^**^ >-l-^b)7i- 
;u ] i ^ 3c (17mg, 0.0402mmol)©7j< (1.5 ml )- (5 

mimmizmmz (imi)£jj[];uioo o CT- zA^mnLtzo^mt^Tkiz^, 

=2:l)£ e fc «3)li^U4-[l-[4-(2-n-7°D m.Z-^jtJi^-^DV- K^fttf^ 
>-H^)7i^]xr^]$lf^$ffco (64 %) 
(n--\^-y->-K^^;i/) 

m& 152-154 °C 

•H-NMR (DMSO-de) 6 0.71 (3 H, t, J = 7.3 Hz), 1.35 (2 H, m), 1.40-3.40 ( 10 
H, br m), 1.81 (2 H, m), 5.68 (1 H, s), 5.71 (1 H, s)7.38 (2 H, d, J =8.5 
Hz), 7.40 (2 H, d, J = 8.5 Hz), 7.70 (2 H, d, J = 8.5 Hz), 7.94 (2 H, d, J 
= 8.5 Hz), 12.98 (1 H, br). 

4-[4-(2-n-7D m,2-^*^^-^DV - K^*^ >-W ;i/)^>y*-f 
f-fr (50 mg, 0.118 mmol) CD THF (1 ml)-^ u u * & > (1 ml) 
h (274 mg, 2.36 mmol)£2lQ£ N 50°CT- 5 B#iaiB#fSo 

^*^>-SPKx^-;u =20:l)(z<fc 9fl!®lU 4-[4-(Z-n-7ni>;i/-l,2-s;*;wt 
_/7 DV «_ K7 r ^^^>-l-^;i/)^>^;i/]^m#^^^;i/$f#7^o (90 %) 

'H-NMR (CDC1 3 ) <5 0.72 (3 H, t, J = 7.3 Hz), 1.40 (2 H, m), 1.50-3.60 (10 
H, br m), 1.71 (2 H, m), 3.90 (3 H, s), 4.04 (2 H, s), 7.17 (2 H, d, J =8.5 
Hz), 7.24 (2 H, d, J = 8.5 Hz), 7.53 (2 H, d, J = 8.5 Hz), 7.98 (2 H, d, J 
= 8.5 Hz) 

-m^mmmmmn (c 20 h 30 b 10 o 2 ) tf-jwi 410.3249, mmm. 410.3220. 
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4-[4-(2-n-7°D ^H,2-^*;bA--^DV - Y^tiif^ >-W ;u)^> ¥ 
'g&mm*^^ (40 mg, 0.0974 mmol)©7K (1.5 ml)-;^*-^ > (5 ml)}gMt 
Mlt (lnl)*1)QZ^ 100 °CT- 24B#P^m#-T?)o S^r«^7j<7K(3fe{^ 

SgU4-[4-(2-n-:7D Kfr-Ul-Vhfrrt-Z u V- K^'***^ >-W;i/)^>^ 

(BR533) £f#fc 0 (100%) 
Mfe^'JXA (n-^^-9->-SP®^i^-.;i/) 
fflu& 205-206 °C 

'H-NMR (DMS0-d 6 ) 5 0.66 (3 H, t, J = 7.4 Hz), 1.31 (2 H, m), 1.40-3.40 (10 
H, br m) , 1.75 (2 H, m), 4.07 (2 H, s),7.33 (2 H, d, J =8.2 Hz), 7.34 (2 
H, d, J = 8.2 Hz), 7.61 (2 H, d, J = 8.2 Hz), 7.86 (2 H, d, J = 8.2 Hz), 12:80 
(1 H, br). 

7cit##r (C 19 H 28 B I0 0 2 ) gtHfit C, 57.55; H,7.12.^$Jfjg C, 57.31; H,7.09. 
#J14 

T;i/rf>#HfTFs O-^^;i/-BE100 (300 mg, 1.20 mmol) CD^>-fe? >(2 ml)- 
iszc^jvx.— y^jl (1 ml)^(3 1.53 M n -BuLi <D^5-y->m& (0.82 ml, 1.25 
mmol) £ 0°C X-mT^tzo 30 ^Iffi, Mmit^ > V <i )l (145 mg, 0.601 

mmol)<2>^ >-*?>( 2 ml)-^^^;i/^— 5^;K1 ml) 0 °C fiTlfeo ^© 

£t> ^T-2B^p B ^#t-^o 10% ^zk?§M^*PX.TS^^^±^^ 

Ufeo^'JA^^A^DY h Hn-^*tf>-ff&:n?\M/=10:l)fc:«fc 
SSHSU 1-t KDJf-v-12-(4-^ h^y7x^)-l,12-^*;i/n-^P^- K 
^tf^XO-^^l/BEllQ^ff fzo (75 %) 

'H-NMR (CDC1 3 ) 6 1.60-3.40 (10 H, br m), 2.87 (1 H, s), 3.73 (3 H, s), 6.67 
(2 H, d, J = 8.6 Hz), 7.12 (2 H, d, J = 8.6 Hz) 
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m^mmmm^m (c 9 h 18 b 10 o 2 ) tmm 266.2310, mmm 266.2304. 

0-p<^;u-BE119 (91 mg, 0.342 mmol )(D V Z P d A 9 > (3 ml)^Mic 1 M 
BBr 3 (D Wuzj**>®m 0.855 ml S-78-CT»T"r *. -e©^ MrUT 2 ISf 
TO^f 3 0 S/ftM£7jOj<f;:&(;j-, »|x^titlita 0 W^^^ffi^zk 
T'*$fcV\ KitF'J^T-m fcaiu 1-t h'D3->-12-(4-t FD^y 7 i 
-;i/)-l,12-^^;i/yt-^Dv - K^^^7>(BE119)^f#fe 0 (100%) 

181-183 °C 

'H-NMR (CDC1 3 ) 6 1.50-3.40 (10 H, br m), 4.70 (1 H, br), 6.60 (2 H, d, J 
= 8.8 Hz), 7.07 (2 H, d, J = 8.8 Hz) 

MftMmnmfrffi (c 8 h 16 b 10 o 2 ) stiifi 252. 2153, mmm 252.2173 

^mfrffi (C 8 H I6 B 10 0 2 .0.5H 2 0) If^fi C,36.77; H,6.56.J!$Jtt C36.42; H,6.57. 

•T)^>mm%Ts O-^;b-BE100 (200 mg, 0.799 mmol) © ^>-fcf> (5 
mD-it^T-ji^—Tj], (2.5ml)^MJ3l.53Mn-BuLi©^^>*gi£ (0.623ml, 
0.953 mmol) £ 0°C tiTLL ilf 30 2-(2-7d^x h*^)5P 

h^t h*D-2H-b-^>(231 mg, 1.20mmol)£0 °C flTtSo £fi? 

A^DYh^77^- (n-^*1t>-^nn^>=2:i)iz£bmMU l-(4- 
h^^>7^-;b)-12-(2-^ h7t pDKv-^ + i/i^)-!,^^*^ 
-*d\/- Kr*^7>^feo (45 55) 

"H-NMR (CDCI3) <5 1.45-1.82 (6 H, m), 1.50-3.20 (10 H, br m), 1.98 (2 H, t, 
J = 7.0 Hz), 3.17 (1 H, dt, J = 9.9, 7.6 Hz), 3.45-3.51 (1 H, m), 3.55 (1 
H, dt, J = 10.1, 7.3 Hz), 3.73 (3 H, s), 3.80 (1 H, m), 4.49 (1 H, m), 6.67 
(2 H, d, J = 9.2 Hz), 7.10 (2 H, d, J = 9.2 Hz). 
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l-(4-^< h *i/7 ^ -;U)-12-(2-^ h7hFD h*5> * v^;U)-l, Yl-V 
*/l/^'-^DV-h'T**7> (112 mg, 0.296 mmol) <D*$;— )V (3 ml) - 
is?uu*#>(\ ml) jgMtc p- h;Ui>^;i/^>Kig7Kla^l (5.6 mg, 0.0294 
mmol) £#nx., m&T 15 BSIM # L £o ^Jfo^fiSfn^gbKi^ h U ^Azk^MT* 

h U £ ATM, «MfeU l-(2-t h*P^S/xf;i/H2-(4-^ h*->7ir 

; i/ ) - 1 , 1 2 - t> ; i/ - * n v - K t-" * # 7 > £ m fc o 

'H-NMR (CDC1 3 ) 5 1.50-3.30 (10 H, br m), 1.95 (2 H, t, J = 7.0 Hz) 3.48 (2 
H, t, J = 7.0 Hz), 3.73 (3 H, s), 6.67 (2 H, d, J =9.0 Hz), 7.10 (2 H, d, 
J = 9.0 Hz). 

l-(2-b h*D Jrv^^;i/)-i2-(4-^ h*is7 I— ;i/)-l,l2-^jb;wt-^p v - 
H7 r *#^> (80 mg, 0.272 mmol )CDi^DDD^> (3 ml)$g*Sfc: 1 M BBr 3 CD 
^00 * >*gr& 0.680 ml £-78 0 C£?££PTUTi&TLfe 0 Sfflt 

h^?^ — (n-^^r V ^=10:1 )tc«t ^JfitSSU l-(2-t F0^>i 

^;i/)-12-(4- t K o 3r v 7 )-\ 3 \2-*?-h)\/rt->7 u v" - K^ft^^ > 
(BE122)£*§fc 0 (88 %) 

ib±U80-181°C 

'H-NMR (CDCI3) d 1.30 (1 H, t, J = 5.1 Hz), 1.50-3.30 (10 H, br m), 1.95 

(2 H, t, J = 7.0 Hz) 3.48 (2 H, dt, J = 5.1, 7.0 Hz), 4.75 (1 H, s), 6.60 
(2 H, d, J =9.0 Hz), 7.06 (2 H, d, J = 9.0 Hz) 
iS#8¥i£Mfi##r (C 10 H 20 B 10 0 2 ) g+#ft 280.2466, mMiM 280.2462 
Tmftm (C 10 H 20 B 10 0 2 ) stHfgC,42.84; H,7.19. mmm C,42.79; H,7.46. 
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7 7 ;u^">#H^,Ts O-^;i/-BE100 (750 mg, 3.00mmol) ©^<>-fc?>(10 ml)- 
i/^3-)l^—T)l< (5 mDSfSt 1.53 M n -BuLi (D^*V^m& (2.35 ml, 3.60 
mmol) £ 0 °C tlTLL ^UX'ZOftMftm. 2-(2-yu^ya^jl^^^)^ 
t h*D-2H-b*^> (746 mg, 3.60 mmol)£ 0 "CfiTtSo ^©^L ^UX' 

is mrsm.n\^tz 0 7k%i}uz_x%.fo*&±$&, ^^l/i-^^-eatti-r&o w 

A^DV h^7^f — (n--xJF-1t>-^DD^^>) icj; «9*|i^U l-(4->< h 
^r^>7 1 - ;i/)-l2-(3-^ h ^ t h* d f^^;i/^-^-i>-ii-rD b*;i/ )-l, 12-^^7 
-^D^-Ff*t;7>$fto (69%) ^fbl^J (705 mg, 1.80 mmol) <D*$> 
(10ml) igrtic p- h;i/^>^;i/^>^^7Xftl^ (34.2mg, 0.180 mmol) £ 

3£*g^ fttilU l-(3-b KD^r^7"D tr;i/)-12-(4-^ h^ri>^i^;i/)-l,12-^ 
tj)V^-^nV- F7=ti^>%:mfzo (93 %) 

'H-NMR (CDC1 3 ) 6 1.17 (1 H, br s) 1.40-3.30 (10 H, br m), 1.46 (2 H, m), 
1.78 (2 H, m) 3.50 (2 H, m), 3.73 (3 H, s), 6.67 (2 H, d, J =9.0 Hz), 7.10 
(2 H, d, J = 9.0 Hz). 

l-(3-t Yu*^-7u f;i/)-12-(4-^ ;i/)-1,12-^*;u7n"-^d^ 
-h*f***7> (80 mg, 0.259 mmol)© n Dp< ^ > (3ml)v§r^{3 1 M BBr 3 (D 
V7UU*$^m%L 0.648 ml §-78 "Ct^ttiTLfco ^©1, ^?&T- 3 

7-f — (n-^*V>-Bmx-3-}\s =4:1) tdcfc^lfiMU l-(3- 1 K D 7d f 
;u)-12-(4- t Fn^^7x-ji/ )-l,12- i/^;u;s'-^D v - K ^ ti # ^ > 
(BE123) £ff£o (92%) 
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185-186°C 

'H-NMR (CDC1 3 ) 6 1.10-3.30 (10 H, br m), 1.45 (2 H, m), 1.77 (2 H, m), 3.50 
(2 H, t, J = 6.1 Hz), 4.70 (1 H, br s), 6.60 (2 H, d, J =8.8 Hz), 7.06 {2 
H, d, J = 8.5 Hz) 

7G3H#*r (C u H Z2 B 10 0 2 ) atjUI C, 44.88; H,7.53. MWm C, 44.58; H,7.32. 

BE119 tmfficDWljMJsmzk^T, O-^;V-BE200 £ 1-t Ko+J/-7-(4-k 
K D dri/ 7 )-l , 7- V ft )l>rt - 2 P V* - K t 5 * ^-7 XBE219) (ZHi* Lfco 

ib^ 168-169 °C 

'H-NMR (CDC1 3 ) S 1.40-4.00 (10 H, br m), 4.80 (1 H, br), 6.70 (2 H, d, J 
= 9.0 Hz), 7.28 (2 H, d, J = 9.0 Hz) 

Tcmfrtir (C 8 H 1B B 10 0 2 ) iH¥ffiC,38.08; H,6.39. H&Jfg C 5 37.84; H,6.30. 

BE122 tmmcommJimz&^T, O-^;i/-BE200 £ l-(2-t Kd^>ji?- 
;b)-7-(4-b KD^f2/7 3i^;i/)-l,7-^5b;i/^t-^D^/- K^ft**^ >(BE222)£ 

as&tWffi (^^DD^^>-n-^^r-9->) 
16^ 156-157 °C 

•H-NMR (CDCI3) <J 1.50-3.50 (10 H, br m), 2.28 (2 H, t, J =6.9 Hz) 3.67 (2 
H, t, J = 6.9, Hz), 4.79 (1 H, s), 6.69 (2 H, d, J =8.9 Hz), 7.28 (2 H, d, 
J = 8.9 Hz) 

MftmmMfrtir (C 10 H 20 B 10 0 2 ) It^I 280.2466, HfflJfitE 280.2470 
7C3fc##r (C !0 H 20 B 10 0 2 ) Mt^S C42.84; H, 7. 19. HftHjg C, 42. 53; H,6.75. 

BE123 tlSI^CDMjt^^tZctoT. O - ^ ?-;i/-BE200 % l-(3-t KD*i/7D 
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f ;i/ ) -7- ( 4- 1 K o * v 7 i - ;i/ ) - 1 , 7- ^ ft ;i> M - 7 p V - b* ^ * ^ > ( BE323 ) 
it£ 157-158 °C 

'H-NMR (CDC1 3 ) 6 1.23 (1 H, t, J = 5.1 Hz), 1.40-3.80 (10 H, br m), 1.67 
(2 H, m), 2.11 (2 H, m) 3.60 (2 H, dt, J = 5.1, 5.3 Hz), 4.81 (1 H, s), 6.68 
(2 H, d, J =8.9 Hz), 7.28 (2 H, d, J = 8.9 Hz) 
7tmfttir (C n H 22 B 10 0 2 ) tf«tC,44.88; H,7.53. HiJPJfii C.44.61; H,7.24. 

beioo tmmcomm^mzx^x, xM-v-tDvn-tuv- k^*^ 

O-^^;U-BE300 ££1T. l-(3- 1 K D 7 i - ;i/)-l,12-^ft;i/M- 7 d y 
- H7=*^>(BE300)t:§|||Lfco 

163-164 °C 

'H-NMR (CDC1 3 ) 6 1.50-3.30 (10 H, br m), 2.78 (1 H, br s), 4.67 (1 H, s), 

6.66-6.69 (2 H, m), 6.78 (lH,m), 7.03 (1 H, m) 

TimftVT (C 8 H 16 B 10 0) stUffi C40.66; H.6.82. &mm C,40.36; H,6.64. 

beii9 tm&ammjs&iz&^x. o-^;w-be3oo £ i-t kd^>-i2-(3- 

h FD^^7x-jl/)-l,12-^^l/A--^PV*- F7-*5b^^XBE319)^^|#tfco 
185-186 °C 

'H-NMR (CDC1 3 ) 6 1.50-3.40 (10 H, br m), 4.70 (1 H, br), 6.66-6.71 (2 H, 

m), 6.78 (1 H, br d) 7.02 (1 H, t, J = 8.0 Hz) 

TzMfrffi (C 8 H 16 B 10 0 2 ) gt^ffiC,38.08; H,6.39. HiPJKfi C38.31; H,6.43. 

BE120 tmm^m^m^^-ox, o-^;u-be3oo £ Hz-tFn^f 
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;b)-12-(3-t Ko^i/7i-;i/)-l,12-^*^-^DV - Kf*t^ XBE320) 
g!j& 134-135 °C 

'H-NMR (CDClj) 6 1.50-3.30 (10 H, br m), 1.58 (1 H, t, J = 7.3 Hz), 3.55 
(2 H, d, J = 7.3 Hz), 4.70 (1 H, s), 6.67-6.69 (2 H, m), 6.77 (1 H, m), 7.03 
(1 H, m) 

jtmfrtir (C 9 H 18 B 10 0 2 .0.2 H 2 0) Misfit C40.04; H,6.87. Hftijffi C39.98; H,6.57. 

BE122 bmWt<Dmm.Jjmz£^T, O-^;i/-BE300 £ 1- (2-t FDJr^if 
;i/)-12-(3-b h* D ^> 7 x - ;i/ )-l , 12- ^ * jl//\" - ^ D v' - K5 :r *^^>(BE322) 

BU& 186-187 °C 

'H-NMR (CDCI3) 6 1.30 (1 H, t, J = 4.9 Hz), 1.50-3.30 (10 H, br m), 1.95 
(2 H, t, J = 7.0 Hz) 3.48 (2 H, dt, J = 4.9, 7.0 Hz), 4.74 (1 H, s), 6.65-6.69 
(2 H, m), 6.76 (lH,m), 7.02 (1 H, m) 

ftmfrffi (C IO H 20 B 10 0 2 .0.2H 2 0) Steffi C, 42. 29; H,7.24. ^$Hfi C,42. 12; H,6.95. 

BE123 tmmcDm^mzX^X, O-/^^-BE300 ^l-(3-th'D^^7o 
)-12-(3- 1 Kp^ri/7i^;i/)-i,i2-^*;i//N--7D^- f 7 ii ^ >(- 

211-212 °C 

'H-NMR (DMSO-dg) 6 1.25 (2 H, m), 1.40-3.20 (10 H, brm), 1.73 (2 H, m) 3.23 
(2 H, dt, J = 5.1,5.7 Hz), 4.39 (1 H, t, J = 5.1 Hz), 6.57-6.59 (2 H, m), 
6.64 (lH,m), 7.01 (1 H, m), 9.54 (1 H, s) 
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7xM%%\ (C 11 H 2;! B 1() 0 2 .0.1H i! 0) ftHfiiC,44.60; H,7.55. ^"HI C,44. 30; H,7.28. 

beioo tmrncDm^mzx^r. u-y^t-^D^-h'r*^^?, 

O-^^;b-BE400 ^it, l-(3-h FDJfy7i^l/)-l,7-i;to*-^DV- 
K r ± ** 5 >( BE400 ) (3 mm L fc o 

*sfei+#iH (';^PP^>-n-^» il!^ 140-141 °C 
'H-NMR (CDC1 3 ) (5 1.40-3.80 (10 H, br m), 3.05 (1 H, br s), 4.70 (1 H, s), 
6.75 (1 H, dd, J = 2.6, 8.1 Hz), 6.90 (1 H, t, J = 2.2 Hz), 6.99 (1 H, br 
d, J = 8.1 Hz), 7.11 (1 H, t, J = 8.1 Hz) 

Ttmfrtit (C 8 H 16 B 10 0) 3tWfIC,40.66; H.6.82. ^$Hit C40.48; H,6.56. 

BE119 k.m&<DmmJj&£.&-3X. O-*?-;i/-BE400 £ 1-t h*D^y-7-(3-t 
h* P 3r */ 7 i -)V )-l, ^DV-FfM7 >(BE419 ) izmm L tzc 

Wt& 135-136 °C 

■H-NMR (CDC1 3 ) 6 1.40-4.00 (10 H, br m), 4.70 (1 H, br), 6.76 (1 H, ddd, 
J = 1.0, 2.5, 8.1 Hz), 6.89 (1 H, t, J = 2.5 Hz), 6.99 (1 H, ddd, J = 1.0, 
2.5, 8.1 Hz), 7.12 (1 H, t, J = 8.1 Hz) 

TxMfttfx (C 8 H 16 B 10 0 2 ) frJWIC, 38.08; H,6.39. mm. C, 37.79; H,6.37. 

BE120 tmmvmmjsmiz iot, o-^;i/-BE4oo £ i-(2-tKD^? 

;i/)-7-(3-t h*o^^7m-;i/)-l,7-^*;i/7N*-^o v- K^jbtf^ >(BE420)(Z 

L> ic. o 

Ife^ 140-141°C 

'H-NMR (CDC1 3 ) 6 1.50-3.80 (10 H, br m), 1.91 (1 H, t, J = 7.2 Hz), 3.87 
(2 H, d, J = 7.2 Hz), 4.90 (1 H, s), 6.76 (1 H, ddd, J = 0.9, 2.2, 8.0 Hz), 
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6.91 (1 H, t, J = 2.2 Hz), 6.99 (1 H, ddd, J = 0.9, 2.2, 8.0 Hz), 7.11 (1 
H, t, J =8.0 Hz) 

JxM^n (C 9 H 18 B 10 0 2 ) Ht^fit C.40.59; H,6.81. %WM. C,40.33; H,6.81. 

BE122 tmm<Dm.m.ftmz&-DX, o-^^;i/-be4oo & 1- (2-t w^is^?- 

)l) -7-(3-t K D a: -;i/)-l,7-^*;i//N*-^ □ v- XBE422) 

Wk& 126-127 °c 

'H-NMR (CDC1 3 ) 6 1.42 (1 H, t, J = 5.5 Hz), 1.30-3.60 (10 H, br m), 2.28 
(2 H, t, J = 6.5 Hz) 3.68 (2 H, dt, J =5.5, 6.5 Hz), 4.84 (1 H, s), 6.75 (1 
H, ddd, J = 0.9, 2.1, 7.9 Hz), 6.89 (1 H, t, J = 2.1 Hz), 6.98 (1 H, ddd, 
J = 0.9, 2.1, 7.9 Hz), 7.11 (1 H, t, J = 7.9 Hz) 
Ttmfttir (C 10 H 20 B 10 0 2 ) if-J¥fitC,42.84; H,7.19. mmm C42.65; H,6.90. 

BE123 tmffiV>mmi5mz£^T. *-;i/-BE400 £ l-(3-t KD^>rnt^ 
;i/)-7-(3-t h'D^>7i^)-l > 7-WM-^D7- >(BE423)(3 

m& 106-107 °c 

■H-NMR (CDC1 3 ) 6 1.26 (1 H, t, J = 5.1 Hz), 1.50-3.70 (10 H, br m), 1.67 
(2 H, m), 2.11 (2 H, m), 3.60 (2 H, dt, J =5.1, 5.6 Hz), 4.87 (1 H, s), 6.75 
(1 H, ddd, J = 0.7, 2.1, 8.1 Hz), 6.90 (1 H, t, J = 2.1 Hz), 6.98 (1 H, ddd, 
J = 0.7, 2.1, 8.1 Hz), 7.11 (1 H, t, J = 8.1 Hz) 



TLMfrffi (C n H 22 B 10 0 2 ) s+HffiC,44.88; H.7.53. mMM. C,44.58; H,7.35. 
1,12-tf^ (4-tKD^>7i-;i/) -l,12-^#;wt-* p v- Y^ti^^ > 
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(BE160) (155 mg, 0.472 mmol ) t (CH 3 ) 2 NCH 2 CH 2 C1 -HC1 (68.0 mg, 0.472 mmol) © 

mmmzfiimti (97.8mg, o.708mmoi)^ijDx.,65°CT' 22 mmmnt 2>o 

m± h U £AT*$£*g&x aililbfco y'J *^7A^d? h^*^7^-(^oD 
^A-^^y-;i/=lO:l)ic c fcDliMU.l-(4-h K d *i/y 1 -;i/)-12-(4-vp< 
^ h^r^7x-;i/)-i,l2-^*;i/M--^DV"- K^jbtf^ (BE162) 
£fffco (34%) 

JRfiryXA (R&x^-;i/-n-^*1J-->) 
Bkj£ 233-235 °C 

'H-NMR (DMS0-d G ) (5 1.60-3.40 (10 H, br m), 2.17 (6 H, s), 2.56 (2 H, t, J 
= 5.8 Hz), 3.98 (2 H, t, J = 5.8 Hz), 6.61 (2 H, d, J = 8.8 Hz), 6.79 (2 H, 
d, J = 9.0 Hz), 7.00 (2 H, d, J = 8.8 Hz) 7.11 (2 H, d, J = 9.0 Hz), 9.65 
(1 H, s) 

Ttmfrffi (c 18 h 29 b 10 no 2 ) mnm c54.1i; h,7.32; n.3.51. mmm c,54.oi ; 

H,7.22; N,3.36. 

me2 tmmcDm^mizx-ox, 1,12-t* (3-th*D^>7i^) -1,12- 

)]/Tl ;i h*i/7 x-;i/)-l,12-^*;i/^"-^ d V- h*f*^7> (BE172) fc: 
Ife^ 183-185 °C 

MMR (DMS0-d 6 ) 6 1.70-3.50 (10 H, br m), 2.19 (6 H, s), 2.57 (2 H, t, J 
= 5.8 Hz), 3.99 (2 H, t, J = 5.8 Hz), 6.63-6.64 (2 H, m), 6.67-6.68 (2 H, 
m), 6.79 (1 H, br d, J = 7.7 Hz) 6.90 (1 H, dd, J = 2.4,8.2 Hz), 7.04 (1 H, 
m), 7.17 (1 H, t, J = 8.2 Hz), 9.59 (1 H, s) 

Ttmfttir (C 18 H 29 B 10 N0 2 .0.2H 2 0) mnm C,53.63; H,7.35; N,3.47. Found C, 53.56; 
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H,7.30; N,3.36. 

BE162 tmm<Dm:mJ5mz£^T. 1,7- If* (4-hFnJry7xz;i/) -1,7-v 
W-^D^-h'T**7>S l-(4-t h'D+y7i^)-7-(4-^f^7 
^ y ji Fdry7i^H-l,7-^*jVA-^DV- K^fc^V (BE262)£i§#L 

fco 

ife^ 166-167 °C 

'H-NMR (DMSO-dJ 6 1.40-3.80 (10 H, br m), 2.18 (6 H, s), 2.59 (2 H, t, J 
= 5.8 Hz), 4.02 (2 H, t, J = 5.8 Hz), 6.69 (2 H, d, J = 8.8 Hz), 6.88 (2 H, 
d, J = 8.8 Hz), 7.27 (2 H, d, J = 8.8 Hz) 7.37 (2 H, d, J = 8.8 Hz), 9.74 
(1 H, s) 

Ttmftffi (C 18 H 29 B 10 N0 2 ) stnm C,54.11; H,7.32; N,3.51. H 31 fig C, 53.84; 
H,7.14; N,3.21. 

bei62 tmm(Dmm.^mzx^x, 1,7-t"^ (3-t fd^>7i^) -1,7-5? 

*M-^DV-.Fr*t;7>^ l-(3-t KDdp^7i^l/)-7-(3-^^^;V7 
^ibdri/7i^H,7-^*;w^-^DV - K^*^ > (BE272)iCg|^L 

m& 129-131 °C 

'H-NMR (DMS0-d 6 ) 6 1.40-3.80 (10 H, br m), 2.20 (6 H, s), 2.59 (2 H, t, J 
= 5.8 Hz), 4.04 (2H, t, J = 5.8 Hz), 6.76 (1H, dd, J = 2.3,8. 0 Hz), 6.88-6.94 
(3 H, m), 6.98 (1 H, dd, J = 2.6,8.0 Hz), 7.06 (1 H, br d, J = 8.0 Hz), 7.13 
(1 H, t, J = 8.0 Hz), 7.26 (1 H, t, J = 8.0 Hz), 9.68 (1 H, s) 



7GJfc##r (C 18 H 29 B 10 N0 2 ) It S fit 0,54.11; H,7.32; N,3.51. mMM C, 53.85; 
H,7.17; N,3.52. 
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4-^^->I^mv-;K700 mg, 5.30 mmol), 4-3— N'T*— y— ;i/(l.30 g, 5.55 
mmol), (PPh 3 ) 2 PdCl 2 (74.4 mg, 0.106 mmol), Cul (10.1 mg, 0.053 nol)®££- 
^£ THF (7ml) *tcA*u*c: (I ^;b=i y# H fn^ ^ vrp , > (M3 

g, 11.1 mmol) ^TiHTLfc, MTlB3H«#Lfc&. £J&*fc:**Jn;t, 

15:1 )£ J: i)ilU (4-* h^r^7^-;u) (95 %)£fSfc c 

•H-NMR (CDC1 3 ) 6 3.82 (6 H, s), 6.86 (4 H, d, J = 8.9 Hz), 7.44 (4 H, d, 

J = 8.9 Hz). 



(4-* h*is?*-)l) i^y (700 mg, 2.94mmol)^:r r ?b*^y(14) (359 
mg, 2.94 mmol)©;r-fe h - h V Jl (2 ml)-c>Hf > (20 ml)^M^^;b=fy# H 
^T28l$P^JD^Jl«ELfco ^£Pf£, (20 ml)**Dx.. tfit 12 

^*V>-mm^)l=8:l)lz£bMmL,l,2-z:x(4-* h*>>y oc-;b)-l >2 - 
y*M*-^ DV -- K^^^y^fffco (31 %) 

"H-NME (CDC1 3 ) 1.50-3.90 (10 H, br m), 3.72 (6 H, s), 6.63 (4 H, d, J = 
9.1 Hz), 7.34 (4 H, d, J = 9.1 Hz) 

(4-^ h^yy^-;b) -i,2-s;*;w*- * D y- K^fctf^ > (293 
mg, 0.822 mmolXD^DD^y (10 ml)$tt£ 1 M BBr 3 © >^dd^> 
**4. 12ml *-78-C7f*TLfc. *©^, g^4W#r§o ****** 
SKx^amtS. *4M£* X te*DA«*T?iJfe<,\ HJ * 

= 3:l)C^liU 1,2- (4-kFD^>7xz^) -l,2-^*;i^ 

-^V-h'r*^7>^; 0 (100%) 
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M& 179-1'81°C 

'H-NMR (DMS0-d 6 ) 6 1.40-3.80 (10 H, br m), 6.57 (4 H, d, J = 8.8 Hz), 7.27 
(4 H, d, J = 8.8 Hz) 9.91 (2 H, s) 

Ttnftffi (C M H 20 B I0 0 2 ) t\mU C, 51.20; H,6.14.HiiJft C50.96; H,6.15. 

1,2- 1** (4- 1 KD^^7xr;i/)-l,2-i;*Jl//\*-^DV - Kr*^7> (150 
mg, 0.457 imnol)i:(CH3) 2 NCH 2 CH 2 Cl-HCl (65.8 mg, 0.457 mmol) © DMF jgfftfc:^ 
K^U^A (94.7 mg, 0.685 mmol)£in;U 65°CT* 20 mmMftT £o SJS&ilfcfclzk 

;i/ 30:1 -=e©f£ 10:1) {3 J; &»8!IU 1- (4-t KD^i/7x-;i/) -2-(4- 
(BE362)£f#£o (16%) 
ifejS 177-179 °C 

'H-NMR (DMSO-dg) 6 1.50-3.60 (10 H, br m), 2.15 (6 H, s), 2.53 (2 H, t, J 
= 5.9 Hz), 3.96 (2 H, t, J = 5.9 Hz), 6.57 (2 H, d, J = 8.6 Hz), 6.77 (2 H, 
d, J = 8.6 Hz), 7.29 (2 H, d, J = 8.6 Hz) 7.38 (2 H, d, J = 8.6 Hz), 9.92 
(1 H, s) 

ixMmJx (C 18 H 29 B lo N0 2 .0.2H 2 0)@mfiiC,53.63;H,7.35;N,3.47. Hffljfig C53.45; 
H,7.22; N,3.27. 

3-:n^-;i/7'- y— ;u 347.0 mg (2.63 mmol), 3-3— KT-V—;U 670.0 mg 
(2.86 mmol, 1.1 eq), (PPh 3 ) 2 PdCl 2 37.2 mg (0.0530 mmol, 0.02 eq), Cul 5.1 mg 
(0.0268 mmol, 0.01 eq), THF 5 ml ©tg^r&C^ tK^T:>M V7"d bVl/T5. > 0.57 
g( 5. 63 mmol, 2.1 eq)%toz., 1 I^H«#Lfco SJ(&?ftiw7k*in^ B^iS 
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|J*TO7A^D? h^77-f — (ra^Jlz-n-^tJ-y =l:15)T*JtSiU 
t'X (3-^^>7i-;i/) xf> 594.4 mg £f§fc 0 (95.0%) 

ife^ 61-62°C 

'H-NMR (CDCI3) 53.83 (6 H, s), 6.89 (2 H, ddd, J = 1.0,2.6,8.3 Hz), 7.06 
(2 H, dd, J = 1.3,2.6 Hz,), 7.13 (2 H, dt, J = 1.2,7.7 Hz), 7.25 (2 H, t, 
J = 8.0 Hz) 

7c*#*f (c 16 h h o 2 ) tunic, so.65,- h, 5.92 mmm c, so. 49 ; h, 6.01 
MfrMifenmmff (c I6 h 14 o 2 ) gt^e 238.0994, mmm 238.1002 

tfX(3-p< 3L-)l)^> 501.6mg(2.10iranol), rtfR? >(14) 258.1 

mg (2.11 mmol), ^>-tf> 15 ml, 7* Hz h - h U;i/ 1.5 ml <Dt@&W&7)\,zS> 
HfflMT 46 B^^jg^t t fco &U£tftW\stz&* # y -;i/T' -5 Titos 1 B$II8»#& 

-eiMKU 1,2-trx (3-^ h^rv^ it -i,2-^*;w^-^py- 

> 367.9 mg £f#fcc (49.0%) 
M6XVXA (i/'^DD^^>-n-Aipij-» 
116-118°C 

'H-NMR (CDC1 3 ) (51.7-3.6 (10 H, br m), 3.68 (6 H, s), 6.77 (2 H, ddd, J = 
1.8,2.3,7.5 Hz), 6.96 (2 H, t, J = 2.0 Hz), 7.03(2 H, dt, J = 1.8,7. 9Hz), 
7.06 (2 H, t, J = 7.6Hz) 

5c3is##f (c 16 h 24 b 10 o 2 ) nmmc, 53.91; h, 6.79 mmm c, 3.6i ; h, 6.75 
&ftm&mmftm (c 16 H 24 ,o B 2 n B 8 o 2 ) 1+^356.2779, mmm 356.2782 

1,2-¥Z (3-p< Y^r^y^-)l) -l t 2-Vi3)]/rt-#n V*- Yy"ts^^> 317. 
7mg (0.891 mmol)£:^nPp<*> 3 ml U -78°Cfcr}frSJU BBr 3 (1 :/ 
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tun 2.67 ml (2.67 nmol, 3 eq)*1)[)Z-, ifiT 1 D#PbTO£ Lfco 

1,2- (3- 1 FD^«>7xr;i/)-l,2-j;W-^DV - b'^fttf^ XBE370) 
297.4 mg (100%) 

202-203°C 

'H-NMR (CDC1 3 ) (51.7-3.6 (10 H, br m), 4.90 (2 H, br s), 6.71 (2 H, m), 6.93 
(2 H, t, J = 1.3Hz), 7.00 (2 H, m), 7.02 (2 H, t, J = 7.6Hz) 7c3fS##f 
(C I4 H 20 B 10 0 2 -1/6H 2 0) StJIffiC, 50.74; H, 6.18 m®m C, 50.75; H, 6.14 
MfrMnmmmjf (C 14 H 20 IO B 2 n B 8 0 2 ) St Jlffi 328.2466, fgffljfig 328.2436 

1,2- tf^. (3-tFD^^7i^JI/) -1,2-^*;1/a*-^dv- Kf*^7> 
210.9 mg (0.642 mmol)£ DMF 7 ml U (CH 3 ) 2 NCH 2 CH 2 C1-HC1 92.5 mg (0.642 

mmol, 1 eq), jK&3bU£A 133.1 mg (0.963 mmol, 1.5 eq)£5!jnx.s 65°CT 24 

^AM^Lfco ix.mmz7k*Mz., mmx-j-ji-zmitio &m&m&-em\ mst 

^^>-^^y-M0:l)T-liU 1- (3-tKP^ri/7xrjV) -2-(3-^^ 
;i/7^yxhdri/7x-;H-l,2-y*;i/A*-^n7-h'r7Jt:7> (BE372) 9.0 
mg£f#fco (4 %) 

fttfer'JXA (y^DD^>-n-^>) 192-193°C 
•H-NMR (DMSO-de) 51.6-3.5 (10 H, br m), 2.16 (6 H, s), 2.52 (2 H, t, J = 
5.7Hz), 3.93 (2 H, t, J = 5.9Hz), 6.71 (1 H, d, J = 7.9Hz), 6.93 (4 H, m), 
7.03 (1 H, t, J = 8.0 Hz), 7.08 (1 H, d, J = 8.1Hz), 7.16 (1 H, t, J = 8.1Hz), 
9.69 (1 H, br s) 

mftm&nmftffi (c 18 h 29 ,o b 2 !, b 8 no 2 > nmm 399. 3201, mmm 399.3209 
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m i6 

BE200) 550 mg (2.20 mmol ) £ ^ > -tf > 10 ml-vx^l/i— 5 ml tcigfrb 
T7^3>Ii|, tK^Tx n-BuLi (1.57 M in hexane) 2. 10 ml (3.30 mmol, 1.5 
eq)£j!j[]Xs ^T30#Ji#o zK#T> 2-(ll-7*D^-n-^ >5F-";*j j j jv 

h7t KP-2H-f7> 736.7 mg (2.20 mmol, 1 eq)£j!jD;u iST 20 
B^fll^o &fomZ7k*1)Uz_. f^x^T'tafto g§*0:i:^7j<T-&l\ 

-n-^"9->=l:30)t?»SSiU 1- (4-* Y^ri^y^-)\y) -7-(ll-^ h ^ t K n f 
^ -^^-dr^-n-e? >-^* >-W )]/)-l,7-i?-to 9 d v - h'^ft**^ > 
360.3 mg&ff fee (32.5%) 

'H-NMR (CDC1 3 ) 51.15-1.42 (16 H, m), 1.48-1.63 (6 H, m), 1.6-3.1 (10 H, 
br m), 1.71 (1 H, m), 1.82 (1 H, m), 1.96 (2 H, m), 3.38 (1 H, dt, J = 6.6,9.5 
Hz), 3.50 (1 H, m), 3.73 (1 H, dt, J = 6.6,9.5 Hz), 3.77 (3 H, s), 3.87 (1 
H, m), 4.57 (1 H, m), 6.75 (2 H, d, J = 9.1 Hz), 7.32 (2 H, d, J = 9.1 Hz) 

l-(4-^< h^i/7x-;i/H-(ll-r h^h FPK^-^t^-n-^rA^ 
-W;W-l,7-^ft;W\--;7Dy- K^£*"^> 710 mg (1.41 mmol ) £ * * J — 
;i/6 ml fc:$8frU P- h;i/^>^;i/*>|g^7jcSltl 26.8mg (0.141 mmol, 0.1 eq) 

D x* h ^7 7 -( ^7 d P / ^ > -n-^^r^ >=2: 1 l-(4-^ h*->7 

i-;i/)-7-(ll-t KD^v^^-n-^>^7J>-l--r;i/)-l,7-^7j;i/^--^D y- 
Kt 5 **^ > 512.5 mg£f§fc 0 (86.6%) 

•H-NMR (CDCI3) 6 1.15-1.42 (16 H, m), 1.20 (1 H, t, J = 5.4 Hz), 1.50-1.61 
(2 H, m), 1.6-3.1 (10 H, br m), 1.96 (2 H, m), 3.64 (2 H, td, J = 5.5,6.5 
Hz), 3.77 (3 H, s), 6.75 (2 H, d, J = 9.0 Hz), 7.32 (2 H, d, J = 9.0 Hz) 
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M^mmmm^m(cM l V%o 2 ) $mm 420.4031, mmm 420.4043 

I- (4-^< b 3cis7 -)l)-7-(ll-t h* U^-^^-iy-n-^ >y=fi >-W 
i/*JW\*-^DV- K^*"^ > 512.5 mg (1.22 mmol )£ r-fe h > 3 ml 

Ls *^Ts Cr0 3 609.9 mg (6.10 mmol, 5 eq) - 20%^7K^r« 3 ml m&*1m 

^aT-3D#s«ifbfco s/i&i«£*7Kfc:&w\ B^^^-;bT-ttm 0 fissi^ig 

^ 7 J — (ffi^^3-)l—n-^*y->=l:2 ^(D'&s ? n n A - p< # y — ;v 
=30:1)T*M^U ll-{l-(4-* j^)-l,7-i?A;^-^DV- h'r* 

#7>-7--< ;i/}-n-^>^*>^ l-(4-p< h^*>7 a: — ;b)-7-(ll-t KP^rS/^r 

is-n-?7 ^s=rii >-W ))/)-l,l-i/i3fl/J*-# P V*- K^"^**^ - 

295.5 mg (57.9%)&l>* ll-{l-(4-* h#i/7i^)-l J 7-y*;i/;t-^D>;- H 

7 ij X5> > -7- -( )i}-n-0> 7 *i>m 54.0 mg (10.2%)£f#£o ±IB^x^;i/(i^ 

'H-NMR (CDC1 3 ) (5 1.15-1.42 (14 H, m), 1.6-3.1 (10 H, br m), 1.63 (2 H, m), 
1.96 (2 H, m), 2.35 (2 H, t, J = 8.6 Hz), 3.77 (3 H, s), 6.75 (2 H, d, J = 
9.0 Hz), 7.32 (2 H, d, J = 9.0 Hz) 

II- {1- (4-^ h=^>7 1 9 u y*- Kr*3P7 >-7->f 
;i/}-n-'>>7 r 7^>^ 100.0 mg (0.230 mmol)£i^ P ^ > 1 m i fcjgfru 
-78°C(C^£|]LT. BBr 3 (1.0 M iS9nn**>mm 0.6 ml (0.6 mmol, 2.6 eq) 

Y7^7 ^-(^^^;i/-n-^^-9->=l:l)T'mMbsll-{l-(4-b Fd^7i 
-;i/)-l,7-^;fc;W\"-^ p V- Yrti-K^y-l-' ( Jl}-n-t> >?±i>m. 69.0 mg 
£l#fco (71.3%) 

■H-NMR (CDCI3) 51.15-1.42 (14 H, m), 1.6-3.1 (10 H, br m), 1.63 (2 H, quint, 

81 



»» KJ VVfUUlO 



PCT/JPOO/00285 



J = 7.5 Hz), 1.96 (2 H, m), 2.35 (2 H, t, J = 7.5 Hz), 6.69 (2 H, d, J = 
9.0 Hz), 7.28 (2 H, d, J = 9.0 Hz) 

mfrMmMAftffi (C 19 H 36 in B 2 11 B 8 0 3 ) gfjffl 420.3668, Hiflijfg 420.3673 

ll-{l-(4-b K u*i/7 x. -)l)-l,7-i?ij)i^-t7 p V- Y'r-h^y-l-j 
)l}-n-0>y : ti>m 56. 5 nig (0. 134 mmol),n-7*^;i/T 5. > 20.0 mg (0.273 mmol, 
2 eq)£S^D # > 2 ml icjgfrU TktfTF, S^>£ D^^swi/*;!/^:^ 5. 
K 28.2 mg (0.137 mmol, 1 eq)®y^DD^^> 2 ml £#QX.x ljg"e 18 

i$isat#Lfco ^^%«*bs aifssamufco ^^m^A^DTh^ 

^7^-{9 dd^M-^ y _ ;l/= 3 0:1)T ^ uN-n-:7>;i,-ll-{l-(4- 1 K 
7$ K (BE520) 20.4 mg £f#fco (31.9%) 

'H-NMR (CDC1 3 ) 60.92 (3 H, t, J = 7.3 Hz), 1.05-1.42 (18 H, m), 1.48 (2 H, 
quint, J = 7.6 Hz), 1.6-3.1 (10 H, br m), 1.95 (2 H, m), 2.16 (2 H, t, J = 
7.6 Hz), 3.25 (2 H, dt, J = 5.9,7.0 Hz), 5.44 (1 H, br s), 6.30 (1 H, br), 
6.71 (2 H, d, J = 8.8 Hz), 7.26 (2 H, d, J = 8.8 Hz) 

MftMtmAfrffi (C 23 H 45 10 B 2 n B 8 N0 2 ) st^fi 475.4453 mmm 475.4460 

ll-{l-(4-h h*D^i/7x-^)-l,7-i;j]j| / M-^p7- 1*5**^ >-7->f 
;i/}-n-£>^>i? 50.6 mg (0.120 mmol), N-p< J-Jls-n-yj-jl/T ^ > 20.9 mg 
(0.240 mmol, 2 eq), N-fc h* Ddf-^lt* * K 13.9 mg (0.121 mmol, 1 eq) 
£ DMF 1.5ml il&fruactfTx Vi/^u^t/)\/i3)^V>( * Y 25.0mg (0. 121 
mmol, 1 eq)® DMF m&. 1.5 ml Sr^Dx.. iST 48 l$S8t#Lfco DMF ^gff§5 

;U*^A^D^ h ^7 7 ^ - ( ^ D D*J1/A - ^ ^ y-;i/=30:l)t-il U N-n- 
^f-;^-N-^^;i/-ll-{l-(4-t FD^y7x-jH-l,7-i;i,;^-/7pv- ^ 
*it^>-7-^;u}-n-»j7>T r ^>T^ K (BE521) 17.1 mg £f#£o (29.0%) 
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'H-NMR (CDCL,) 6 0.91, 0.95 (3 H, tx2, J = 7.6 Hz), 1.05-1.42 (18 H, m), 
1.45-1.60 (2H, m), 1.6-3.1 (10 H, brm), 1.95 (2 H, m), 2.29, 2.3K2H, tx2, 
J = 7.4 Hz), 2.92, 2.98(3 H, sx2), 3.26, 3.36 (2 H, tx2, J = 7.5 Hz), 6.72 
(2 H, d, J = 8.8 Hz), 7.25 (2 H, d, J = 8.8 Hz) (T 5. K©cis, trans iLfo 
®m(D 1:1 rg£rt>) 

mfrmtmm.fttfx (C 24 H 47 10 B 2 h B 8 N0 2 ) gflHt 489.4610 mmm 489.4613 

4-3L?--)lT— V— )V 2.70g (20.4mmol), y"*^ >(14) 2.50 g (20.5 mmol) 
£^>-t?> 100 ml, 7>-\z h~ h U;i/ 10 ml tj§7>U TJlzi >ii^Ts 17 B# 

!_( 4 _^ Y^-is? ^=-)V)-\,l-itti)Vn->7u-J- Y^tnF^y 1.26 g 
(24.6%) 

«j7°UXA 109-111°C 

'H-NMR (CDC1 3 ) (51.6-3.4 (10 H, br m), 3.80 (3 H, s), 3.87 (1 H, br s), 6.82 
(2 H, d, J = 9.1Hz), 7.42 (2 H, d, J = 9.2Hz) 

mfrMmmmmit (c 9 h 18 io b 2 ,i b 8 o) stiffs 250. 236i, nwm 250.2358 

n-^*V>T*$t^fz7kmfcJ- h U-7A (60%) 302 mg (7.55 mmol, 1.5 eq)£ 
DMF 6 ml tZ^^-fc^ l-(4-p< hdr^7x-;i/)-l,2-^*;W^-^DV'- 

1.26 g (5.03 mmol)© DMF 30ml mm%toZ-fzo MUX 5 frm.W&. 2-(ll- 
^Dt-n-^VT^y^M^ylr t Kn-2H-£^> 1.69 g (5.03 mmol)© 
DMF 6 ml mm*1}\\7L, 2 B#l§it#o SJ^M^tK^T 2 NJM^i3fe(ts x- 

A^7A^dy h ^ 7 >f -(^^x5 L ;i/-n-^^it>=l:30)T'H^t, 
l-(4-^ ^J/7i^;V)-2-(ll-f h7k h'D t7 -;i/^-^r^>-n-«7>7 :r 77>-l- 
^;i/)-l,2-^*;^-^DV - K^*^^^ 1.27 g zmtzo (50.0%) 
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'H-NMR (CDC1,) dl.00-1.40 (16 H, m), 1.48-1.62 (6 H, ■), 1.6-3.1 (10 H, br 
m), 1.68-1.77 (3 H, m), 1.83 (1 H, m), 3.37 (1 H, dt, J = 7.0,9.6 Hz), 3.50 
(1 H, m), 3.72 (1 H, dt, J = 7.0,9.6 Hz), 3.83 (3 H, s), 3.87 (1 H, m), 4.57 
(1 H, m), 6.86 (2 H, d, J = 9.0 Hz), 7.52 (2 H, d, J = 9.0 Hz) 

-;i/)-2-(n-^ h7t pDe7zw4^>5 fjJ> . Hj |, Mi2 .^^ 

^-^)- 2 -(n-t b-P^^drv-n-->>^*>-l-^;u)-i 5 2-^*;i / ^--^pV- 
F^fctf-^fcfi f Zo (92.1%) 

'H-NMR (CDCl,) <51.10-1.42 (16 H, ■), 1.20 (1 H, t, J = 5.4 Hz), 1.50-1.60 
(2 H, a), 1.6-3.1 (10 H, br m), 1.74 (2 H, m), 3.63 (2 H, td, J = 5.3, 6.6 
Hz), 3.83 (3 H, s), 6.87 (2 H, d, J = 9.0 Hz), 7.52 (2 H, d, J = 9.0 Hz) 

*a*mn*am (c 20 h 40 io b 2 »b 8 o 2 ) =mm 420.4031, mmm 420.4062 

11-{1- (4-* h*i/?^-)i) -IJ-VtiKn-zu^-Yrijif^y-i-j 

t KD^r^^>>- n -^>^^>-l-<;b)-i,2-i;*;b/s ; -^DV*- Y^±^y(D 
-2--r;b}-n-H7>^*>^^f#^ 0 ( 13.5%, 70.0%) 

'H-NMR (CDClj) <51.00-1.40 (14H, m), 1.6-3.1 (10 H, brm), 1.61 (2 H, quint, 
J = 8.6 Hz), 1.74 (2 H, m), 2.34 (2 H, t, J = 8.6 Hz), 3.83 (3 H, s), 6.86 
(2 H, d, J = 9.0 Hz), 7.52 (2 H, d, J = 9.0 Hz) 

11-U- (4-^ -l,7-^*;i^-/7 D ^ - YzriiX^y-i-j 

»}-n-*>9 : *>mtmm<Dmmjj&iz&-oT, n-{i-(4-^ h^-^y^- 
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IbU ll-{l-(4-t F'D^y7x^)-i,2-i;^-^Dv-FfAt:7>-2- 
J )l}-n-r5>7*>m*mtzo (74.0%) 

'H-NMR (CDCI3) (51.00-1.40 (14 H, m), 1.5-3.2 (10 H, br m), 1.62 (2 H, quint, 
J = 7.5 Hz), 1.76 (2 H, m), 2.37 (2 H, t, J = 7.3 Hz), 6.81 (2 H, d, J = 9.0 
Hz), 7.48 (2 H, d, J = 8.8 Hz) 

I^ilfeSlM (C 19 H 36 ,0 B 2 "B 8 0 3 ) ItHfit 420.3668, MMM 420.3655 

ll-{l-(4-t F D i/ 7 1 - )-l,2-^ * a* - ^7 n v - h'f*^7>-2-^f 
M-n-^^TJ >^29.8mg (0.0709 mmol), n-^-H/T^ > 10.4 mg (0. 142 mmol, 
2 eq)£T-fe h - h U;i/ 1 ml izigfrU ?J<^1^ S^>^ P^=*">;i/*;i/#$M 5. 
K 16.1 mg (0.0780 mmol, 1.1 eq) ©T-fe HJ;b 1 ml $g*££ira*.x ^?ST- 

* y — ;i/=30:l)T«IKLx ^©f£ N ^ 'J 5> A ^ □ ^ b 4^ 

7 -r -(^^.^;i/-n-^Jr1t>=l:2)T^ JS*fMbs N-n- y^;U-ll-{l- (4- 
b FD^r>>7irjl/) -l,2-yA;^N"-^DV - h*T**"7 >-2-^ )]/}-n-^7>y : 
*>^^K(BE530) 12.8 mg £f#£o (38.0%) 

'H-NMR (CDC1 3 ) 6 0.85-1.40 (18 H, m), 0.95 (3 H, t, J = 7.3 Hz), 1.50-1.60 
(2 H, m), 1.5-3.2 (10 H, br m), 1.80 (2 H, m), 2.22 (2 H, t, J = 7.3 Hz), 
3.31 (2 H, dt, J = 5.8,7.1 Hz), 5.60 (1 H, br s), 6.86 (2 H, d, J = 8.8Hz), 
7.44 (2 H, d, J = 9.0 Hz), 9.50 (1 H, br s) 

-m^mnm&mfx (c 23 H 45 ,o B 2 n B 8 No 2 ) itm* 475.4453, name 475.4450 

ll-U-(4-h KD^-J/^i^l/H.Z-yA^-^DV - Fr*#7>-2-'f 
M-n- 79.4 mg (0.189 mmol), N-*3-)l-n-y^)l7 * > 32.9 mg 
(0.378 mmol, 2 eq)£;p-fe h — h 2 ml CjgfrU tK^Ts Vt/Zu^**/ 
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* K 43.0 mg (0.208 mmol, 1.1 eq) <D7* h-h U )V 2 ml mm* 

nut.. muTzommmnLtzo m v~v u^me^u mzizmm^ji 

^^-(^PD^;uA-p<^y-;b=30:l)T"M^L, MIl^DYh^ 
(v^DD^^>-n—.dr-t7->=30:l)T^MLT N-n-T^b-N-* m 

M-n-<>>rr73>7-=- F (BE531) 24.8 mg *mtz 0 (26.8%) 

'H-NMR (CDC1 3 ) (50.85-1.40 (18 H, m), 0.94, 0.97 (3 H, tx2, J = 7.3Hz), 

1.50-1.65 (2 H, m), 1.5-3.2 (10 H, br m), 1.79 (2 H, m), 2.35, 2.36 (3 H, 

tx2, J = 7.3Hz), 2.98, 3.02 (3 H, sx2), 3.30, 3.42 (3 H, tx2, J = 7.5Hz), 

6.87, 6.88 (2 H, dx2, J = 8.9Hz), 7.43 (2 H, d, J = 8.1 Hz), 9.79, 9.82 (1 

H, br s x 2) (7* 5, F©cis, trans sLfom&CD 1:1 

«##a§M#*f (C 24 H 47 10 B 2 »B 8 N0 2 ) St^S 489.4610, mMM 489.4607 

HL-60 Mm*^ism!%!fRmtifi3iwmz^& rpmi 1640 mmizmmmmm. sx 

*flD*fc®£©«g££^Lrt:o BR40K BR403, BR453 tZ&^fHtmmftmifig,^ 

matis z(Dmmmmb&Mo.oiuvimm-et>m&$titzo 
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m 2 ttLfribmmfflX'&ZiterVn Am80 (4-[(5,6,7,8-tetrahydro-5,5,8,8- 
tetramethyl-2-naphthalenyl)carbamoyl]benzoic acid) •&tzi§'n<Dlt£M 

-r&tK BR201 tz&^tt,Mbftmw%^mgntzo &3 t>iz-riz 

fr<bmmy!}n<Dttm*m%£lr Zit&V!) HX630 (4-[2,3-(2,5-dimethyl- 
2,5-hexano)dibenzo-[b,f] [l,4]thiazepin-ll-yl]benzoic acid) -tirfcii 
^©HgStTsfctU BR110, BR251, BR350 iZfrimmft&ft^&Znfzo 
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Am80 3.3xlO" 10 M 
(control: 55) 
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HX630 lxlO" 7 M 




(control: <10) 
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m4iz&mkit&mwbmmm-i:&z>4t'&Vd Amso ixio- 9 m 

BR635 £mMftVift<bttmifiW t ^&$tiZo 
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Am80 lxlQ- 9 M 

BR630 0.025 

BR635 0.028 

BR638 0.61 

BRIO inactive 

BR20 inactive 

BR30 inactive 



(2)^* hD^>rSt£ 

o s - 1 mm^^mmt 5 %(do ^^m^m^tsBMEMi^mizx 2 4 5tr 

b-h (IfflMJg : 5-6 x 1 0 4 f@/^) T-3 7°C, 5 % ~i£«tJSI#£T £ 

FpCI-rERa, V D>f>^IB^J^;i/i>7 1-7— fcf Site? ±^£iEg 
Lfel/*'-*-^* 5. FEREx3-pGL-TK^ Mfhltffll^ 

^y-;i^»$0. 5%)s 3 7°C* 5%-^bj^m#^TT"-^J§*Lfec SB> 

» * mm u . 163^ b it ;i/ ^ * ^ - m (Dmmm& & v s. ;v ^ y * - $ --c $j ^ 

-To ^4>©^x h Dy>tSt^tts ^-flj^T-^S/?-^^ b^iS*—)i 1 0 n 

Mti5v^«3srs;i/^7i-7— gfsts* 1 0 o 5 o 

z.Z>m&* 5 0%fSttiiS (EC 50 fi) fcLT^Ufco *l£I^'JT*^Lfe^^ 
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ttortifc^x* h ny>rSt££^U HtBE 10 0, BE 1 2 0, BE 1 





EC 50 fI (nM) 
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^^ic£«j£L£o (me) t-&, o.i dm, i nM &&z? 

mz BE119, BE120, BE320 teftmt Ltz/3-x.X h ^ i?*-)lZ&Z>frlZ±®2,fe 
&*^Ltzo 
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£6 





U. 1 nrl 
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(3) ND^VrS-ffi 

x.Xb^V*—)l 1 nM lZtf>l^Tm%-r%)l^7 t?rSt4£ i o o t IsfzWi 

tohny>«f,U ftlz BE362 Itftmt LfetrC^X buf>M?^*^ 



91 



WO 00/43016 



PCT/JPOO/00285 



fcfetfcflj^i ICsoffi (nM) 

1*1Q- 9 M 

BR162 10 * 

BR172 600 

BR262 200 

BR272 500 

BR362 30 

BR372 200 

*BE162 fcfcl mMTfcS££fc:|lgL&^ (SP^ffiSH) 
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m & <d tE h 

1 . TIE©-^ ( I ) : 




Cit^s R m&7)i>r-)i&, ±uiK*i/)\sm, i&QkTJi 

Sfr£&£?!¥>6>£>jlJ4**i3 1 X14 2<HfcU:©fil0l££*r LT^Tfc «fcl^*;W* 
3£ : 




ca^K y\ y\ y 3 . y\ yk y\ RUY 7 ^ti^nmM.izmmw^yL 

14-N (R 3 ) - (5t<K R 3 i47k^^X(4{£M^;i/^;PS^^T) Y 
8 (4^m^. -N (R 4 ) - R 4 (47KSJl^Xi4fgMT;i/^r;i/«^^-r), 
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-CO-, -CH 2 -, Xfci-C (=CH 2 ) -£^U R\ R\ %VR 7 IZ? 

R 9 iif££&T;i^;i/^£^u R 10 &M?«£;?iLT^t&£^t'J-;u 
5 . TI3©— ItSiS ( I ) : 



*fr£>fc£8?fr£,5Ifci:ftS lXfi2{@Ja±©g^S£lr LT^T&J;^*;^ 
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it : 




[sS*. Y\ Y\ Y\ Y\ Y 5 , Y<\ St^Y 7 (i^tl^ti^i:t3^J^^X 
ti-N (R 3 ) - R 3 {i7KiMX(±f£i7Jl/^rM$^t) t^U Y 

*&LWtmm^ — N (R 4 ) — R 4 (±7K^il^X{±f£ISr;i/^;bS^^-r)s 
-CO-, -CH 2 -. Xfc*-C (=CH 2 ) -£^U R\ R\ &t>'R 7 &^ 
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7. R ^{g^T;^;^ fS^y;u>r-;i/^ £;b**^>;i/S> i^mrjio^- 
<£» 3 :> 7 ^ - £ & £ <=> M fcf ft 3 gj« £ M b T v ^ X b £ ^ V 
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